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REMEDIAL INVESTIGATION REPORT
TERMINAL 4, SLIP 3 SEDIMENTS
PORT OF PORTLAND
PORTLAND, OREGON

EXECUTIVE SUMMARY

Hart Crowser, under contract with the Port of Portland (Port), conducted a
Remedial Investigation (Rl) of the sediments surrounding Terminal 4, Slip 3
(Slip 3). Terminal 4 (T-4) is a ship loading and unloading facility located at
approximately River Mile 5 on the Willamette River. The Rl study area consists
of the sediments located upriver at Pier 5 Willamette River Dock (Pier 5), Slip 3,
and Wheeler Bay, which is immediately downriver and adjacent to Slip 3.

The Rl was conducted with Oregon Department of Environmental Quality
(DEQ) oversight under the DEQ Voluntary Cleanup Program. Rl activities
included surface and subsurface sediment sampling, chemical and bioassay
testing of sediments, and surface water sampling and chemical testing. The
purpose of the sediments Rl was to collect data to delineate the extent of
contamination in the project area and to evaluate potential risks to human
health and environment posed by the presence of chemicals of potential
concern (COPCs) in riverine sediments at the site. Potential sources of
contamination include: current and past diesel/oil seeps into the river; potential
spills from bulk handling practices; discharges from storm water outfalls in the
project area; and sediment transport from outside the study area.

Surface sediment samples (0 to 10 centimeters) were collected at 44 locations,
including nine surface samples collocated with subsurface sediment sampling
locations. As set forth in the DEQ-approved project work plans, sediment
samples were analyzed for the following:

• Pencil pitch;

• Diesel;

• Total metals;

• Total organic carbon;

• Semivolatile organics;

• Volatile organics;

• Pesticides (for a limited subset of samples); and

• Grain size.
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Detectable concentrations of pencil pitch were present throughout the study
area. This is likely the result of storm water runoff events from upland handling
activities at the berthing areas, discharge from storm water outfalls, and transport
by propwash during ship movements.

Detectable concentrations of diesel in sediment were not found to be
distributed throughout the study area, but were generally found in areas
associated with known diesel pipeline leaks and seeps near the head of Slip 3
and along Berth 412.

The detected concentrations of chemical constituents in sediment were also
compared against the Dredged Material Evaluation Framework - Lower
Columbia River Management Area (LCRMA) Screening Levels (SLs) and
Maximum Levels (MLs) (Corps, eta/., 1998). These screening levels were
developed for characterizing dredged material for open-water disposal and were
used to screen sediment chemical concentrations against available risk-based
sediment quality criteria. The LCRMA screening criteria do not represent
regulatory decision criteria for purposes of this Rl; however, the LCRMA was
utilized to assess the relative magnitude of sediment COPCs.

Concentrations of total high molecular weight polycylic aromatic hydrocarbons
(HPAHs) and low molecular weight polycylic hydrocarbons (LPAHs) were
detected throughout the study area and exceeded the corresponding LCRMA
SLs and MLs. These elevated concentrations of HPAHs and LPAHs are likely a
result of pencil pitch and/or diesel.

Metals in T-4 sediments that exceeded the LCRMA SLs were zinc, lead, and
cadmium. The exceedence of SLs were collocated for these three metals
detected at sample locations HC-S-19 and HC-S-25. The exceedence of LCRMA
SLs for zinc and lead were also collocated in subsurface sediment samples
HC-VC-7-S2 and HC-VC-11-S2.

An evaluation of the impacts of sediment contamination to ecological receptors
in Slip 3 was conducted using sediment toxicity testing. A suite of three
sediment bioassay tests (two acute tests and one chronic test) were conducted
on 16 test sediments and on two reference sediments collected during this Rl.
The sediment samples failing biological interpretative criteria were distributed in
the eastern half of Slip 3. The samples that failed biological criteria were
generally associated with higher detected concentrations of organic (diesel and
pencil pitch) and some inorganic (metals) COPCs. Additionally, the sediment
samples that passed biological criteria were located in areas of the Slip that
exhibit low to moderate concentrations of COPCs. These results suggest
sediment toxicity in Slip 3 is associated with elevated concentrations of COPCs
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rather than non-contaminant-related factors (e.g., grain size, total organic
carbon).

The results of the sediment bioassays were evaluated with regard to the
detected concentrations of pencil pitch and diesel - the primary sources of
petroleum-related constituents to the Slip. For diesel, five out of six samples
containing diesel concentrations greater than 100 mg/kg failed bioassay analysis,
while, for all of the samples passing bioassay testing, diesel concentrations were
less than 100 mg/kg or not detected at the sample quantitation limit. For pencil
pitch, the relationship between detected concentrations and bioassay results
were much more inconsistent. Some of the samples failing bioassay analyses
contained elevated levels of pencil pitch (HC-S-01 at 7,730 mg/kg and HC-S-04
at 1,350 mg/kg), but others contained much lower pencil pitch concentrations
(HC-S-22 at 449 mg/kg). Conversely, some of the samples passing sediment
bioassays contained very high concentrations of pencil pitch (HC-S-19 at 8,650
mg/kg and HC-S-24 at 4,320 mg/kg). This inconsistency could be due to the
presence (or absence) of other COPCs.

Surface water samples were collected from three locations to assess the
contributions of various sources (both aquatic and upland) to the water quality
in Slip 3. Metals, HPAHs, and phthalates were detected at these sampling
locations; however, no exceedences of Oregon DEQ acute or chronic ambient
water quality criteria (AWQC) were identified for the three water samples
analyzed.

The next phase of this project is to conduct a feasibility study (FS) for sediments
in the project area. This FS will be coordinated with the T-4 upland operable
units' FS.

1.0 INTRODUCTION

This report presents the results of Remedial Investigation (Rl) activities
conducted at the Port of Portland (Port) Marine Terminal 4, Slip 3 (Slip 3)
Sediments Operable Unit in Portland, Oregon. Terminal 4 (T-4) is a ship loading
and unloading facility located at approximately River Mile 5 on the Willamette
River (Figure 1). The Rl study area consists of the sediments located upriver at
Pier 5 Willamette River Dock (Pier 5), Slip 3, and Wheeler Bay, which is
immediately downriver and adjacent to Slip 3 (Figure 2). These areas define the
site for the sediments operable unit. The Rl activities were conducted for the
Port with Oregon Department of Environmental Quality (DEQ) oversight under
the DEQ Voluntary Cleanup Program. This sediments Rl is being conducted
concurrently with the T-4, Slip 3 Upland Operable Unit Rl (Hart Crowser, 1999).
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1.1 Remedial Investigation Objectives

The purpose of the sediments Rl was to collect data to delineate the extent of
contamination in the project area and to evaluate potential risks to the
Willamette River environment and to human health posed by the presence of
chemicals of potential concern (COPCs) in riverine sediments at the site. The Rl
was completed in accordance with the scope of work presented in our August
17, 1998, "Remedial Investigation/Feasibility Study Work Plan, Marine Terminal
4, Slip 3 Sediments" (Hart Crowser, 1998a) and with the October 1, 1998, letter
"Response to DEQ comments on the Rl Work Plan" (Hart Crowser, 1998b).

The primary objectives of the Rl were to:

. Conduct chemical testing of sediments present in the study area to
delineate the horizontal and vertical extent of sediment contamination;

Collect analytical chemistry data of sufficient quality to evaluate potential
risks to human health and the environment; and

• Perform freshwater acute and chronic bioassays on surface sediment
samples from the site to provide a definitive assessment of risks to
benthic organisms.

Other tasks conducted as part of the Rl included:

• Duplicate the previous (post-dredge) pencil pitch sediment sampling and
analysis program performed under the Environmental Protection Agency
(EPA) 1993 Consent Decree. This will enable the Port to determine the
present pencil pitch concentrations and spatial (horizontal and vertical)
extent of pencil pitch in harbor sediments at Slip 3. A formal report on
the pencil pitch duplication study is briefly discussed in this Rl and is
presented in greater detail in a separate report

. Perform limited human health and ecological risk assessments.

Following the completion of this Rl, a Feasibility Study (FS) will be prepared to
determine potential remedial alternatives for sediments at this site. The FS will
be coordinated with upland FS activities.
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1.2 Report Organization

The main text of the Rl report: discusses the site location and physical setting;
summarizes previous site investigations, remedial activities, and dredging history;
reviews the 1998 Rl field activities; discusses the chemical and bioassay testing
programs and results; presents the results of a limited human health and
ecological risk assessments based on an exposure pathway evaluation; and
delineates the area of the site requiring an evaluation of remedial alternatives.
The text portion of the report is followed by tables and figures. Tables and
figures are presented in the order referenced in the text.

The Rl report includes three volumes that contain the report and nine
appendices, which provide supporting information and documentation:

• Volume I includes the main body of the report, tables, figures, and
Appendices A through F. Appendix A describes the field investigation
program. Appendix B includes copies of the sediment core logs.
Appendix C presents the analytical chemistry results from the surface
and subsurface sediment samples collected during this Rl. Appendix D
presents the sediment grain size data reports. Appendices E and F
present the data quality reports for the chemical analyses and bioassay
analyses, respectively.

• Volume II contains Appendices G and H. Appendix C contains copies
of the analytical laboratory report and certifications. Appendix H
presents the bioassay laboratory report and raw data.

• Volume III includes Appendix I, which presents the hydrocarbon
differentiation study prepared by Columbia Analytical Services.

1.3 Limitations

The work Hart Crowser performed for this project was completed in accordance
with generally accepted professional practices related to the nature of the work
accomplished, in the same or similar localities, at the time the services were
performed. This report is for the specific application to the referenced project
and for the exclusive use of the Port. No other warranty, express or implied, is
made.
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I
I 2.0 PROJECT DESCRIPTION AND SITE HISTORY

2.1 Project Description

In May 1998, the DEQ conducted a Preliminary Assessment (PA) of T-4, which
identified it as a "high priority" site for further investigation and cleanup (DEQ,
1998). The PA was based upon a review of historical environmental
investigations encompassing soil, groundwater, and sediments at T-4. In
response to this notification by DEQ, the Port agreed to perform a RI/FS at T-4
under the DEQ Voluntary Cleanup Program. The site was divided into two
operable units, the upland operable unit and the sediments operable unit. This
Rl addresses only the sediments portion of the RI/FS.

Local potential sources of sediment contamination include current and past
diesel/oil seeps into the river, potential spills from bulk handling practices, and
runoff from storm water outfalls in the project area (Figure 3). In addition,
sediment contamination may be present as a result of sediment transport to the
site from other areas of the river.

2.2 Site History

T-4 consists of 16 berthing areas (Berths 401 through 416) located in two slips
along the eastern edge of the Willamette River. T-4 lies within the St. Johns area
of North Portland on land that has been zoned for industrial use. The areas
north and south of T-4 are occupied by marine, industrial, and commercial
operations. The berthing areas on the river are maintained to a mudline
elevation of-40 feet Columbia River Datum (CRD).

Union Pacific Railroad owned and operated a fuel loading facility at this location
as early as 1906. The City of Portland's Commission of Public Docks
(Commission) purchased property (117 acres) from Union Pacific Railroad in
1917 and began the initial development of T-4. In 1920, the Commission
acquired a 5-acre parcel adjoining Pier 5 from the railroad. The pipeline and fuel
oil dock contained within the parcel were not included in the purchase. An
easement was granted by the Commission to Union Pacific Railroad for the
continued use of the pipeline and fuel oil dock.

In 1920, the quay and bulk handling facility at Pier 5 and Berth 412 were
constructed. Berths 410 and 411 (Pier 4) were constructed in 1955 and were
outfitted with Whirley cranes. The Whirley cranes were removed in 1984. The
bulk outloader Dravo was commissioned at Berths 410 and 411 in 1961. The
use of the Dravo ended in 1998. In 1962, the wharf at Pier 5 was removed, and
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the bulk outloader was decommissioned in 1990. The wharf at Berth 412 was
removed in 1997. Presently, only Berths 410 and 411 are in use in Slip 3.

The berthing areas at Slip 3 have historically been used for bulk cargo loading
and unloading operations handling pencil pitch; diesel oil; soda ash; talc; iron,
lead, zinc, and copper ores; bentonite clay; coke; and briquettes. Bulk off-
loading (inbound bulks) no longer occurs at Berth 410 and 411. Handling of
pencil pitch was discontinued in June, 1998. T-4 presently has facilities for the
handling of autos, containers, logs, lumber, grain, dry and liquid bulks, steel
products, and breakbulk cargo (Century West, 1994; Donovan, 1998).

Pier 5 Willamette River Dock. Pier 5 was historically used as a bulk loading
facility that handled: diesel oil; coal; and iron, zinc, and copper ores. Diesel oil
was handled by an underground pipeline that extended from the face of Pier 5
under Berth 412 and into above-ground storage tanks east of T-4. The bulk ore
shipments were moved by conveyor to ship loaders at Pier 5 and Berth 412.

Wheeler Bay. Wheeler Bay has not been used as a ship loading or unloading
facility; however, it is connected to Slip 3 via Berth 410 and to T-4 uplands by
storm drains. Therefore, this area was included in the Rl to determine whether
runoff from bulk handling operations at Berths 410 and 411 or storm drains may
have impacted the sediments within Wheeler Bay. DEQ has also expressed
concern that sediments from Slip 3 could have been transported under Berth
410/411 and into Wheeler Bay.

2.3 Physical Characteristics of the Site

2.3.1 Bathymetry

Based on 1998 bathymetry data, the mudline elevation in Slip 3 ranges from -30
feet CRD at the head of the Slip to -50 feet CRD at the mouth. The bottom of
Slip 3 is relatively uniform in elevation (-40 feet CRD), with a -49 feet CRD
depression in front of Berth 411. The elevation -49 feet CRD hole is a remnant
of pencil pitch removal efforts and scour holes due to prop wash.

2.3.2 Climate

The T-4 area has a temperate marine climate characterized by wet winters and
dry summers. Precipitation, temperature, and wind data are summarized below.
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Precipitation (Western Regional Climate Center, 1998)
Average Annual 37 inches (mostly rain)
Wettest Months November through February (greater than 4

inches per month)
Driest Months July and August (less than 1 inch per month)

Temperature (Geological Survey, 1965; Oregon State University, 1996)
Average Annual 54°F
Coldest Month January (Average 40°F)
Warmest Month August (Average 69°F)
Lowest Recorded -2°F (January 1888)
Highest Recorded 107°F (July 1942)

Wind (Geological Survey, 1965)
Minimum Monthly Mean (October): 6 mph
Maximum Monthly Mean (Dec./Jan.): 10 mph
Maximum Recorded: 88 mph (1962)
Direction: Generally from west, but east winds are common

2.3.3 Regional Geology and Hvdrogeoloav

This section is based on information from U.S. Geological Survey (1965) and
U.S. Geological Survey (1993) reports.

Geology. The T-4 area is located at the mouth of the Willamette Valley near the
confluence of the Willamette and Columbia Rivers. The Willamette Valley is a
broad structural basin bounded on the east by the Cascade Range and on the
west by the Coast Range. The most recent geologic evaluation of the area has
identified eight regional geologic units, four of which are present beneath the
T-4 area. From the ground surface downward, these units are:

Unconsolidated Sedimentary Rocks. Pleistocene catastrophic flood deposits
ranging in size from gravel to silt; including fill placed on the site, this unit is
about 80 feet thick.

• Troutdale Gravel. Composed of poorly to moderately cemented sandy
conglomerate; estimated 100 feet thick beneath the site.

. Undifferentiated Fine-grained Sediments. Clay and silt with sand lenses that
has not been specifically identified as one of the other units, usually because
of lack of information.

Older Rocks. Miocene and older volcanic (Columbia River Basalt) and
marine sedimentary rocks (Sandy River Mudstone).
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Hydrogeology. Aquifers in the unconsolidated sedimentary rocks are generally
unconfined and localized because of heterogeneity of the deposits. Water
quality and hydraulic conductivity are highly variable. The Troutdale Gravel is
used regionally for water supply. Aquifers in the Troutdale Gravel are generally
confined with interbedded claystones acting as aquitards.

2.3.4 Willamette River Hydrology

The study area is located within the Portland Harbor section of the Willamette
River, which represents the river's final reach prior to its confluence with the
Columbia River. The Portland Harbor has been heavily developed with many
docks and marine facilities designed to accommodate large, deep draft
commercial ships in this section of the river. Deepening and widening of the
main river channel have significantly altered the morphology of the lower
Willamette River (Port of Portland, 1998).

Streamflow throughout the Willamette River basin is dominated by the seasonal
rainfall patterns. The low-flow period runs from July through September, and the
high-flow period runs from November to April (Anderson eta/., 1996).

Water surface elevations in Portland Harbor fluctuate on a daily basis, mainly
due to daily tidal fluctuations in the Columbia River. Tidal fluctuations also result
in the movement of Columbia River water into the Willamette River. These tidal
fluctuations can also result in a reversal of water movement in the lower portion
of Portland Harbor and in stagnation points where the water velocities in
Portland Harbor are zero.

As water moves downstream through Portland Harbor, it slows as the river
widens and as the hydraulic gradient flattens near the mouth of the Willamette
River. Water velocities in Portland Harbor are low compared to those measured
upstream and in major tributaries of the Willamette River.

2.4 Previous Investigations

Previous sediment chemistry investigations at T-4 have focused on Slip 3
because of its historical and continued use as a bulk handling facility.
Information about the sediment investigations based on the year the studies
were performed are described below. In addition, Figure 4 identifies known
sample locations from each sediment study since 1994.

1988. The Port conducted vertical and horizontal sediment sampling and
analysis to delineate the areal extent of chemical concentrations at Slip 3
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(Port of Portland, 1994). The study included obtaining 28 surface grabs that
penetrated to a depth of 10 centimeters (cm) and six subsurface cores. The
sediments were analyzed for concentrations of pencil pitch, PAHs, metals,
pesticides, oil and grease, grain size, and polychlorinated biphenyls (PCBs).

Sediment chemistry results from this study indicated that pencil pitch ranged
from <1 to 22.8 percent in Slip 3 near Berths 410/411 and was confined to the
upper 10 to 15 cm of the sediment column. Trace metals were present in the
samples analyzed with zinc and lead detected at the highest concentrations.
PAHs were elevated in both surface and deeper sediments.

1993 and 1994. Historical bulk handling and dock cleanup activities at Berths
410 and 411 resulted in non-permitted discharges (spills) of pencil pitch to the
sediments. The spills resulted in a Federal Consent Decree issued by the EPA,
dated May 7, 1993, requiring that the Port cease all non-permitted discharges of
pencil pitch and remediate the sediment concentration of pencil pitch to below
0.5 percent dry weight. In response to the Federal Consent Decree, the Port
conducted a sediment investigation to better delineate the depth distribution of
contaminants in Slip 3. Ten sediment cores (to a depth of 305 cm) were
collected, and the sediment samples were tested for total metals, Toxicity
Characteristic Leaching Procedure (TCLP) metals, and PAHs. In addition,
SCUBA divers collected surface sediment samples for pencil pitch analysis (Port
of Portland, 1994).

Results indicated that petroleum constituents were generally restricted to the top
30 cm; however, some contamination is present deeper in the sediment
column. TCLP tests indicated that the sediment metal concentrations are not
high enough for the sediments to be considered hazardous wastes. The Port
used results of this study to design the dredging and disposal plan for
remediation of the pencil pitch-contaminated sediments that was completed in
1995.

Sediments in Slip 3 containing greater than 0.5 percent pencil pitch were
dredged in 1995. Dredging activities removed approximately 35,000 cubic
yards of material.

1997. Four separate sampling events occurred in Slip 3 in 1997. Summaries
for these studies are presented below.

• Event 1. A sediment characterization study was conducted as part of the
Port's maintenance dredging requirements at Berth 410 (Hart Crowser,
1997a). Results of this study indicated that the PAHs and metals
concentrations in sediments exceeded Puget Sound Dredge Disposal
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Analysis (PSDDA) SLs and were not suitable for open water disposal.
Sediment chemical concentrations were compared to PSDDA because
the State of Oregon did not have sediment quality criteria at that time.
Subsequently, the Port received an Army Corps of Engineers (Corps)
permit for confined in-water disposal at Ross Island.

Event2. One Dravo bucketful of pencil pitch containing an estimated
50 to 1,000 pounds of pencil pitch was spilled in the vicinity of Berth
411 during a Hall Buck Marine unloading operation. A preliminary
removal action was undertaken in July 1997, using a hydraulic dredge to
remove pencil pitch from the area most likely contaminated by the spill
(Hart Crowser, 1997b). However, surface sediment samples collected
after the removal action revealed that pencil pitch concentrations in
excess of 0.5 percent remained. A subsequent study was conducted to
further delineate the horizontal extent of pencil pitch and to assess the
need for future remedial activities at the site (Hart Crowser, 1997b). The
study delineated the extent of pencil pitch contamination above 0.5
percent. The pencil pitch-contaminated sediments were dredged in
August 1998 by Hall Buck Marine with DEQ oversight.

Events. As part of the Portland Harbor Study, the DEQ and EPA
conducted a port-wide sediment characterization study that included the
T-4 study area (Roy F. Weston Inc., 1998). The Portland Harbor Study
was designed to assess the overall chemical contamination of sediments
in the lower Willamette River from River Mile 3.5 to 9.5. Seven surface
sediment samples (25, 27, 29, 31, 32, 33, and 34) and one subsurface
sample (31) were collected from the T-4 study area primarily within
Slip 3 (Figure 4). Analytical results for these samples showed elevated
concentrations of PAHs and zinc when compared to Washington State
Freshwater Sediment Quality Criteria (FSQ). The Weston study
compared samples to FSQ criteria because the State of Oregon did not
have specific sediment quality criteria at that time.

Event 4. In conjunction with the Portland Harbor Study, the Port took
split samples from three locations (31, 32, and 33) in the T-4 study area.
Results from the split samples also indicated that PAHs and zinc
concentrations were elevated in Slip 3 when compared to Washington
State FSQ Criteria.

2.5 Previous Remediation Activities

In response to the 1993 EPA Federal Consent Decree, remediation of pencil
pitch-contaminated sediments along Berth 411 was accomplished by dredging
and confined aquatic disposal of the dredged material at Ross Island.
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Confirmatory sampling was conducted in each dredging unit after initial
dredging and re-dredging was conducted if either sediment quality goals or
project design depths were not met. Dredging and disposal began in December
1994 and completed in January 1995 (Hartman Associates, 1995).

Following a pencil pitch spill by Hall-Buck Marine in 1997, a hydraulic dredge
and clamshell dredge were used to remove the pencil pitch. Confirmatory
surface sediment tests revealed that pencil pitch was still present in the
sediments at concentrations greater than 0.5 percent. In August 1998, pencil
pitch-contaminated sediments in Slip 3 were removed to the satisfaction of the
DEQ spill coordinator (DEQ, 1998).

2.6 Dredging History of Slip 3

The berthing areas at 410 and 411 must maintain a working draft of -40 feet
CRD to safely berth vessels during loading/unloading operations. Maintenance
dredging has been conducted three times since 1973. Dredging has also been
conducted twice to remove contaminated sediments from pencil pitch spills, as
described in Section 2.5. An area in front of Berth 411 was overdredged to
elevation -49 feet CRD during the 1994 cleanup operations associated with the
remediation of the pencil pitch spill. Based on projected future berthing
requirements and sedimentation rates, the Port does not plan to conduct
maintenance dredging at Slip 3 in the near future (Ogden Beeman and Hartman
Associates, 1996).

2.7 Potential Contaminant Sources

Identified local potential contaminants include the following:

. Pencil pitch;

• Diesel; and

Metals.

These potential contaminants may have entered the study area by one or more
of several modes (sources), including:

• Pencil pitch handling procedures and spills that have occurred at Berth
411.

• Historical petroleum leaks and seeps from the former Union Pacific
pipeline which passes near Berth 412 (Hart Crowser, 1999). An oil seep
into the river at the head of Slip 3 (near Berth 412) originates from the
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pipeline (the seep is currently being addressed by an interim remedial
action).

Metals that may have entered the sediments due to bulk handling
practices while ships were being loaded or unloaded.

• Storm water runoff from bulk handling areas.

• Storm drains that discharge into the project area.

• Sediment/contaminants originating from upstream sources that deposit
in Slip 3.

Once the contaminants reach the sediments, the contaminants can be dispersed
throughout the study area primarily by propwash from ship movements and
river currents.

3.0 REMEDIAL INVESTIGATION

Surface sediment, subsurface sediment, and surface water sampling were
conducted as part of this Rl and are described in detail in the following sections
of this report. An overall objective of this Rl was to collect data of a quality
consistent with DEQ guidance for evaluating risk and appropriate remedial
alternatives for this site. Surface sediment sampling and analyses
(0 to 10 cm) were conducted to delineate the horizontal extent of chemical
concentrations in the biologically active zone. Subsurface sediment sampling
and analysis were conducted to assess the vertical extent of sediments that
exceed sediment quality criteria. Sediment bioassays were conducted on a
subset of the total collected samples to assess site-specific bioavailability and
toxicity of surface sediments with varying degrees of contamination in the
project areas. Surface water sampling and analysis were conducted to assess
whether COPCs were present in surface waters of Slip 3 at concentrations
exceeding DEQ AWQC risk-based SLs.

The chemical analyses conducted for this Rl were limited to the COPCs
identified in the RI/FS Work Plan for T-4 Slip 3 Sediments (Hart Crowser, 1998a).
Limited analysis for pesticides was also conducted on a subset of surface
sediment samples as detailed below.

3.1 Surface Sediment Sampling

Surface sediment samples (0 to 10 centimeters) were collected at 44 locations,
including nine surface samples collocated with subsurface sediment sampling
locations (Figure 5). Table 1 presents the sediment sample identification,
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chemical analysis conducted, and location of sediment samples. The surface
sediment samples were analyzed for PAHs, VOCs, pencil pitch, diesel, and
standard physical parameters, including grain size and total organic carbon.
Additionally, 23 of the surface samples were submitted for metals analyses
(Table 1 and Figure 6), and five of the surface samples (HC-S-16, HC-S-28,
HC-S-36, HC-S-39, and HC-S-43) were submitted for pesticide analysis. Fifteen
of these samples, plus two reference site samples, were also submitted for
bioassay analyses, as described in Section 3.5. Surface sediment sampling was
conducted in general accordance with the approved project Sampling and
Analysis Plan (SAP). Refer to Appendix A and the RI/FS Work Plan (Hart
Crowser, 1998a) for detailed descriptions of sampling methods, sample
handling, decontamination, and custody protocols. Any modifications in the
SAP are presented in Appendix A of this report.

A summary of surface sediment sample locations, sampling dates, and mudline
elevations is presented in Table 2. The results of the surface sediment chemical
analyses are presented in Appendix C and are summarized in Table 3.
Section 4.0 discusses the results of the chemical analyses of surface sediments.

The overall data quality objectives for collection and chemical testing of surface
sediment samples were met, as set forth in the Quality Assurance Project Plan
(QAPP) of the Slip 3 RI/FS Work Plan, and the data for this project are
acceptable for use as qualified. The Data Quality Review is presented in
Appendix E, and the laboratory certificates of analysis from Columbia Analytical
Services Laboratory are provided in Appendix G of Volume II.

3.2 Subsurface Sediment Core Sampling

Subsurface sediment samples were collected at nine locations as shown on
Figure 5. Table 1 presents the sediment sample identification, chemical analysis
conducted, and location of sediment samples. The subsurface sediment
samples were analyzed for PAHs, VOCs, priority pollutant metals, and total
organic carbon. Subsurface sediment sampling was conducted in general
accordance with the approved project SAP. Refer to Appendix A and the RI/FS
Work Plan (Hart Crowser, 1998a) for detailed descriptions of sampling methods,
sample handling, decontamination, and custody protocols. Any modifications in
the SAP are presented in Appendix A.

To obtain subsurface samples, sediment cores were collected using a vibracore
with a 4-inch-diameter aluminum core tube deployed from the research vessel
R/VNancy Anne. Core positioning coordinates and mudline elevations are
summarized in Table 2. Figure 7 displays the locations of the cross sections. A
key to sediment log descriptions is presented on Figure B-1. Percent recoveries,
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core logs, and geologic descriptions are compiled in Appendix B and are
summarized in generalized cross sections presented on Figures 8 and 9. As
shown on the subsurface cross sections, in Slip 3, the sediment stratigraphy
indicates there are two distinct horizons present. The upper horizon, consisting
of clayey to sandy silt (Table 4) represents recently deposited fine-grained
sediments. Based on the core logging, the upper horizon appears to vary
depending on the location within the Slip. The depth of this horizon has been
affected by historical removal, dredging activities and physical disturbances
within the Slip (e.g., propwash). In general, the lower sediment horizon (4 feet
below mudline) consists of medium to fine sand and represents the native
sediments that have not been impacted by dredging activities.

In accordance with the SAP, core samples were divided into three sections; top
and bottom: top sediments represented sediments from 0 to -2 feet (labeled
VC-XX-S1); bottom samples consisted of sediments from -2 to -4 feet in depth
(labeled VC-XX-S2). A deeper layer, representing the -4 to -6 feet sediment
column, was also sampled. These deeper sediment sections were archived for
potential future chemical analyses. The results of the subsurface sediment
chemical analyses are presented in Appendix C and summarized in Table 5.
Section 4.0 discusses the results of the chemical analyses of the subsurface
sediments.

The overall data quality objectives for collection and chemical testing of
subsurface sediment samples were met, as set forth in the QAPP. Therefore, the
data for this project are acceptable for use as qualified. The Data Quality
Review are presented in Appendix E, and the laboratory certificates of analysis
from Columbia Analytical Laboratories are provided in Appendix G of Volume II.

3.3 Surface Water Sampling

Water samples were collected from three locations to assess the contributions
of various sources (both aquatic and upland) to the water quality in the Slip
(Figure 5). Water samples were collected using a 2-liter Van Dorn Bottle
deployed from the research vessel R/V Nancy Anne on October 15, 1998.
Samples were collected in accordance with the procedures outlined in the
Response to DEQ's Comments on the Rl Work Plan (Hart Crowser, 1998b).

Water samples were collected midway between the water surface and sediment
surface [middle water column (M)] and 1 meter above the sediment surface
[bottom water column (B)] at each of the three water sampling locations;
HC-WS-01, HC-WS-02, and HC-WS-03. Water samples were analyzed for: total
suspended solids (TSS); benzene, toluene, ethylbenzene, and total xylenes
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(BTEX); PAHs; and total and dissolved priority pollutant metals (Table 6). Surface
water chemical analyses are presented in Table 7.

The overall data quality objectives for collection and chemical testing of surface
water samples were met, as set forth in the QAPP, and the data for this project
are acceptable for use as qualified. The Data Quality Review is presented in
Appendix E, and the laboratory certificates of analysis from Columbia Analytical
Laboratories are provided in Appendix G in Volume II.

3.4 Summary of Sediment Chemistry Methods

As set forth in the approved Rl Work Plan, sediment samples were analyzed for
the following:

Pencil Pitch (NWTPH-Dx, EPA Method 3550B);

Diesel (NWTPH-Dx, EPA Method 3550B);

Total Metals (6000/7000 Series);

Total Organic Carbon (EPA Method 9060);
i

Semivolatile Organics (EPA Method 8270/GC-SIM);

Volatile Organics (EPA Method 8260);

Pesticides (EPA Method 8081); and

Grain Size (PSEP).

During a review of the pencil pitch, diesel, and PAH results, it was deemed
necessary to perform PAH differentiation analysis that expanded on the
NWTPH-Dx and EPA 8270 methods. The differentiation study was conducted
because NWTPH-Dx is a hydrocarbon screening method that measures total
PAH concentrations in sediments for carbon ranges C10 to C40. This method
provides a general understanding of the types of hydrocarbons present in the
sediment, but also tends to overestimate the concentration of each compound
(e.g., gasoline, lube oil, pencil pitch, and diesel) because the individual carbon
ranges tend to overlap. Conversely, GC/MS SIM provides detailed analysis and
concentrations of the individual HPAH and LPAH analytes present in each
hydrocarbon product. Therefore, a differentiation study was necessary to further
distinguish sediment pencil pitch and diesel concentrations and determine
relative percentages of each compound.

Differentiation of pencil pitch versus diesel was performed using a series of
analyses that included initial screening by GC/FID and subsequent confirmation
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analyses on a selected subset of samples. Differentiation analyses included
aliphatic and aromatic separation using silica gel, CC/FID analysis for alkane
hydrocarbons, CC/FID analysis for pencil pitch, and GC/MS SIM analysis for
PAHs. The data were evaluated against site specific pencil pitch and diesel
standards to fingerprint the hydrocarbon content of each constituent in the
sediment. Relative percentages of each constituent were calculated from the
results of the differentiation study (Table 8). The study was successful in
differentiating between diesel and pencil pitch contamination at the site. These
results are discussed in Sections 4.4. For further discussion of the study and
complete differentiation study report, see Appendix I presented in Volume III.

The PAH differentiation study indicated that the HPAH and LPAH
concentrations detected in sediments are a combination of pencil pitch and
diesel constituents. Total PAHs constitute approximately 10% of pencil pitch by
weight. By comparison, total PAHs constitute only about 0.05% of T-4 diesel.
Of the PAHs, LPAHs constitute less than 1% of pencil pitch, and HPAHs
constitute almost 9% of pencil pitch. Conversely, forf-4 diesel, LPAHs are the
dominant class of total PAHs, yet represent only 0.04% of the product by
weight. The study indicated that small amounts of pencil pitch will contribute a
PAH signature that will become the dominant fingerprinting characteristic of the
PAH chromatogram. The study determined diesel contributions by the aromatic
and aliphatic concentrations of the hydrocarbon extract (Appendix I).

As a result of the high percentage of pencil pitch in the sediments, a very small
amount of pencil pitch in a sediment sample will create a fingerprint dominated
by PAHs. The methylene chloride extraction of pencil pitch from sediment is an
effective analytical tool for measuring total PAHs in the sample, but it vastly
overstates the potential bioavailability of these PAHs because they are bound up
in the insoluble, solid pencil pitch in the environment.

3.5 Bioassay Testing Program

To assess site-specific bioavailability and toxicity of sediments in the project
areas, confirmatory sediment toxicity testing was conducted on 16 surface
sediment samples collected at the site (Figure 10). Confirmatory bioassay
testing was conducted to fulfill two objectives:

• Define the areas of the site that exhibit significant adverse ecological
effects and require an evaluation of remedial options; and

• Determine the applicability of using the LCRMA SLs and MLs by testing
a suite of sediment samples containing low to moderate concentrations
of COPCs.
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Bioassay testing of surface sediments was conducted in two phases to meet
these two objectives.

Phase 1. Eight samples [HC-S-26, HC-S-28, HC-S-35, HC-S-36, HC-S-39, HC-S-42,
Reference B (Ref-B), and Reference C (Ref-C)] were selected for Phase 1
bioassay testing based on historical analytical results (Hart Crowser, 1998b).
These sample locations represented areas that have been minimally or
moderately impacted by site-related activities or areas for which historical
sediment quality data do not exist. The rationale for selection of these samples
is that these data can be used to correlate bioassay responses associated with
low to moderate concentrations of petroleum and inorganic constituents. These
samples were also selected to be spatially distributed to maximize their use in
identifying areas to be included or excluded from any evaluation of remedial
alternatives. A secondary objective for selecting samples with low to moderate
concentrations of chemical constituents was to assess the applicability of using
the LCRMA SLs and MLs.

Phase 2. Twelve samples were selected for Phase 2 bioassay testing based on
the sediment chemistry results from the project area. Phase 2 bioassay testing
was conducted to further define the areas that exhibit significant adverse
ecological effects and require evaluation of remedial options. These samples
(HC-S-01, HC-S-04, HC-S-05, HC-S-07, HC-S-11, HC-S-16, HC-S-19, HC-S-22,
HC-S-24, HC-S-30) were selected to represent areas of the site that exhibited
elevated COPCs and were also spatially distributed within the project area. The
results were compared against samples Ref-B and Ref-C. Distributing the
sediment bioassay testing locations sought to maximize their use in defining
areas, which may require the evaluation of remedial alternatives.

The following three sediment toxicity tests were used in this study:

Acute 10-Day Amphipod Survival Test (Hyalella azteca);

• Acute 10-Day Midge Survival Test (Chironomus tentans); and

• Chronic 10-Day Midge Growth Test (Chironomus tentans).

These freshwater sediment toxicity tests were conducted in accordance with
available standard protocols (EPA, 1994; ASTM, 1995). Sediment toxicity test
results are interpreted against the decision criteria provided in the LCRMA
(Corps eta/., 1998). Decision criteria are discussed in detail in the RI/FS Work
Plan (Hart Crowser, 1998a).
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The three sediment toxicity tests used in this study incorporated standard quality
assurance/quality check (QA/QC) procedures to ensure the test results are
valid. Standard QA/QC procedures include the use of a negative control, a
positive control, reference sediment samples, and measurements of water
quality during testing. A data quality review was conducted to ensure the results
of the sediment bioassays were of sufficient quality for use in dredged material
disposal evaluations; the review is included in Appendix F of this report. The
sediment bioassay report (including raw data) is presented in Appendix H of
Volume II.

4.0 SEDIMENT CHEMICAL DETERMINATIONS

This section discusses chemical testing results for surface and subsurface
sediment samples and for surface water samples collected as part of the Rl.
Fifty-three sediment samples and six surface water samples were collected
during the Rl effort at locations depicted on Figure 5. Samples were obtained
using standard field procedures outlined in Appendix A. Validated chemical
analytical results for these samples are presented in Appendix C. A brief review
of laboratory data quality, a comparison of sample results to the LCRMA
screening levels, and descriptions of the spatial distributions of key site
contaminants are discussed below.

4.1 Sediment Sampling Objectives

As stated in Section 1.1, the primary objective of the Rl sediment sampling and
chemical analysis was to characterize the vertical and horizontal extent of
sediment contamination.

Together with the results of confirmatory biological testing discussed in Section
5.0 and the limited human health and ecological risk assessments presented in
Section 6.0, these chemical data help define the extent of COPCs in site
sediments. In addition, these data will enable an assessment of potential
remedial alternatives.

4.2 Summary of Sediment Data Quality

The overall data quality objectives for collection and chemical testing of
sediment samples were met, as set forth in the QAPP, and the data for this
project are acceptable for use as qualified. Summaries of validated chemical
analytical results, organized by sample type for surface and subsurface sediment
samples, are presented in Tables 3 and 5, respectively.
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4.3 Identification of Key Constituents of Potential Concern

This section presents comparisons of chemical concentrations detected in T-4
site sediments with the LCRMA chemical criteria (SLs and MLs). These
screening levels were developed to characterize dredged material for the
suitability for open-water disposal. The more conservative SL values provide a
regulatory benchmark by identifying surface sediments that are not predicted to
result in unacceptable adverse effects on biological resources. The higher ML
values identify sediments which are likely to cause adverse effects on biological
resources.

Site sediments were compared to the LCRMA chemical criteria to assess the
relative magnitude of chemical concentrations and to screen the sediment
concentrations against available risk based sediment quality criteria. It is
important to note that the LCRMA screening criteria have no regulatory
authority for the purposes of this RI. The assessment of sediment quality at the
site was based on chemical analysis of 44 surface sediment samples and nine
subsurface sediment samples collected from the study area. Sampling locations
are shown on Figure 5.

4.3.1 Surface Sediment Exceedences of LCRMA Criteria

As set forth in LCRMA and in the approved project plans, the surface sediment
sampling interval was selected to represent the biologically active zone defined
for this RI as the 0 to 10 cm depth interval. Tables listing the complete chemical
data collected within this surface sediment layer are provided in Appendix C.
Individual exceedences of SL and ML values are highlighted in the tables with
dashed or solid outlines, respectively.

To aid data interpretation, a summary of the surface sediment chemical data,
including detection frequencies, concentration ranges, maximum concentration
location, and exceedence statistics relative to both the SL and ML values
(frequency of exceedence and maximum enrichment ratio) for each constituent
is presented in Table 3. The enrichment ratio (E-ratio) was defined as the ratio of
a sample concentration to either the SL or ML value. Table 9 presents the
individual chemical constituents from each sample location with an enrichment
ratio greater than 1.0. No duplicate samples were included in the summary
table.

Of the more than 80 chemicals analyzed, 20 were detected in surface sediments
at concentrations exceeding SL values. In order of descending frequency of
exceedence relative to SL values, the following analytes were enriched in
surface sediments within the study area:
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• lndeno(1,2,3-cd)pyrene (93% exceeding SL);

• Fluoranthene (83% exceeding SL);

Benzo(g,h,i)perylene (79% exceeding SL);

• Chrysene and Pyrene (76% exceeding SL);

• Benzo(a)pyrene (74% exceeding SL);

Benzo(a)anthracene (71 % exceeding SL);

Phenanthrene (64% exceeding SL);

• Dibenz(a,h)anthracene (57% exceeding SL);

• Total Benzofluoranthenes (52% exceeding SL);

• Acenapthene and Anthracene (36% exceeding SL);

Zinc (25% exceeding SL);

• Fluorene (24% exceeding SL);

Lead (13% exceeding SL);

• Cadmium (6% exceeding SL);

• Dibenzofuran (5% exceeding SL); and

• Acenapthylene, 2,4-Dimethylphenol, and Naphthalene (2% exceeding
SL)

Based on the ML exceedence statistics in Table 3, the following chemicals, in
order of descending frequency, were selected as key COPCs in surface
sediments at the site:

• Benzo(a)pyrene and lndeno(1,2,3-cd)pyrene (64% exceeding ML);

• Benzo(g,h,i)perylene (57% exceeding ML);

• Benzo(a)anthracene (50% exceeding ML);

• Pyrene and total benzofluoranthenes (36% exceeding ML);

• Dibenz(a,h)anthracene (1 7% exceeding ML);

• Chrysene and fluoranthene (14% exceeding ML);

• Phenanthrene (10% exceeding ML);
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. Acenapthene (7% exceeding ML); and

. Acenapthylene and fluorene (2% exceeding ML).

4.3.2 Subsurface Sediment Exceedences of LCRMA Criteria

Summaries of subsurface sediment chemical results are presented in Table 5.
Listings of complete subsurface sample results that exceeded the SL and ML
values are presented in Appendix C Table 10 presents the individual chemical
concentrations from each subsurface sample location with an enrichment ratio
greater than 1.0.

The following analytes, in order of descending frequency, were enriched in
subsurface sediments at concentrations above the LCRMA chemical criteria for
SL values:

lndeno(1,2,3<d)pyrene (67% exceeding SL);

Benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene,
total benzofluoranthenes, and fluoranthene (56% exceeding SL);

. Pyrene and phenanthrene (44% exceeding SL); and

Zinc and lead (29% exceeding SL).

Based on the ML exceedence statistics (Table 5) and the LCRMA chemical
criteria, the following chemicals, in order of descending frequency, were
selected as key COPCS in subsurface sediments of the study area:

. lndeno(1,2,3-cd)pyrene, benzo(g,h,i)perylene, and benzo(a)pyrene (44%
exceeding ML);

• Benzo(a)anthracene and total benzofluoranthenes (33% exceeding ML);
and

Pyrene (22% exceeding ML).

4.3.3 Identification of Key Constituents of Potential Concern

Based on the above discussion and historical information regarding sources of
contamination in this site, the following compounds were selected as key
COPCs for further evaluation in this Rl:

. Pencil pitch;

• Diesel;
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• LPAH (Sum of acenapthene, acenaphthylene, anthracene, flourene,
napthalene, and phenanthrene);

• HPAH (Sum of benzo(a)anthracene, benzo(a)pyrene,
benzo(b)flouranthene, benzo(g,h,l)perylene, benzo(k)flouranthene,
chrysene, dibenz(a,h)anthrecene, flouranthene, indeno(1,2,3-cd)pyrene,
and pyrene);

• Zinc;

• Lead; and

• Cadmium.

4.4 Spatial Distribution of Constituents of Potential Concern

The areal distributions of the surface sediment COPCs are presented on Figures
11 through 16. The surface sediment concentration contours presented in these
figures were created using a surface mapping software (Surfer, Version 6.02) by
Golden Software, Inc. This program uses a statistical technique called Kriging to
generate concentration contours. Kriging provides a mean of interpolating
values for points not physically sampled using knowledge about the underlying
spatial relationships in the data set. Only the data collected from the surface
sediment sampling program (0 to 10 cm in depth) were used to generate the
concentration contours presented in these figures. The following presents a
summary of these distributions by chemical groups.

Sediment subsurface concentrations were determined at nine sampling
locations. Subsurface samples were divided into two sections, surface and
bottom: surface sediments represented sediments from 0 to -2 feet (labeled
VC-XX-S1); bottom samples consisted of sediments from -2 to -4 feet in depth
(labeled VC-XX-S2). Subsurface analytical results are summarized in Table 5.

" . Table 10 provides the locations and chemical analytes exceeding the LCRMA
screening criterion. Table 11 presents analytical results as they are vertically
distributed throughout collocated surface and subsurface core locations. Figures
17 through 25 represent the vertical distribution of selected analytes at
collocated surface and subsurface locations.

4.4.1 Pencil Pitch

Surface Results. To assess the overall distribution of pencil pitch in the study
area, sediment pencil pitch concentrations were determined for the 44 surface
sampling locations (Table 12). These data indicate pencil pitch is dispersed
throughout the study area, as pencil pitch was detected in all 44 surface
sediment samples. No risk-based criteria are available for pencil pitch pertaining
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to SLs and MLs. As shown on Figure 11, concentrations of pencil pitch were
highest along Berth 411 at HC-S-01 and HC-S-19. Pencil pitch was also detected
near Berth 412 (HC-S-24), in Wheeler Bay, and in the three samples collected
along Pier 5. The highest pencil pitch concentration (8,650 mg/kg) was
recorded at HC-S-19.

Subsurface Results. Pencil pitch is dispersed throughout subsurface sediments
in the study area, as it was detected in 16 of 18 subsurface sediment samples.
Sample locations HC-VC-13, HC-VC-18, HC-VC-22, HC-VC-32, and HC-VC-39
showed pencil pitch concentrations decreasing with core depth (Figures 19, 20,
21, 23, and 24). Bottom (-2 to -4 ft section) pencil pitch concentrations were
higher at HC-VC-11-S2 and HC-VC-42-S2 than at their corresponding top
samples (Figures 18 and 25). The elevated subsurface pencil pitch
concentrations at HC-VC-11-S2 may be explained by the residual pencil pitch
concentrations remaining after the 1995 remedial dredging. The explanation of
elevated subsurface pencil pitch concentrations at HC-VC-42-S2 is uncertain due
to lack of bathymetric information in Wheeler Bay; however, it could be due to
historic discharge from the storm drain located near the location.

4.4.2 Diesel

Surface Results. Diesel was detected in 10 of the 44 surface sediment samples.
No criteria are available for diesel pertaining to SLs and MLs. As shown on
Figure 12, concentrations of diesel were,highest at samples HC-S-01, HC-S-25,
and HC-S-34. Diesel was detected at lower concentrations in the head of the
Slip near HC-S-04, HC-S-05, HC-S-06, and HC-S-07 and in the middle of the Slip
HC-S-16, HC-S-33, and HC-S-36. The elevated diesel concentrations correlate
with known diesel pipelines and seeps (Figure 3). Based on historical
bathymetry data, HC-S-01 also appears to be a depositional area of the Slip.
Diesel was not detected in surface sediments in Wheeler Bay, the areas along
Berth 410 and 411, or Pier 5.

Subsurface Results. Diesel was not analyzed at the majority of subsurface
locations. Where diesel was analyzed, it was below analytical detection limits
(Table 12).

4.4.3 LPAHs

Surface Results. Total LPAHs exceeded the SL of 5,200 ng/kg in 19 of 42
surface sediment samples; six of these samples also exceeded the ML of 29,000
u,g/kg. As shown on Figure 13, concentrations of total LPAHs were highest near
the head of the Slip. Total LPAHs exceeded the ML at HC-S-38 along Pier 5, and
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SLs were exceeded at HC-S-41 and HC-S-42 in Wheeler Bay. SL exceedence
was present throughout the inner portions of Slip 3.

Subsurface Results. Bottom (-2 to -4 ft section) LPAH concentrations were
higher at HC-VC-7-S2, HC-VC-11-S2, and HC-VC-42-S2 than at their
corresponding top samples (Figures 17, 18, and 25). Top (0 to -2 ft sections)
LPAH concentrations were higher at HC-VC-13-S1, HC-VC-18-S1, HC-VC-22-S1,
HC-VC-32-S1, and HC-VC-39-S1 than at their corresponding bottom samples
(Figures 23 and 24). As explained in Section 3.4 and Section 4.4.2, the LPAH
concentrations are likely a result of pencil pitch.

4.4.4 HPAHs

Surface Results. Total HPAHs were elevated throughout the study area and
exceeded the SL of 12,000 ng/kg in 33 of 42 surface sediment samples; 21 of
these samples also exceeded ML of 69,000 ng/kg. As shown on Figure 14,
concentrations of total HPAHs exceeded the SL throughout most of Slip 3,
Wheeler Bay, and Pier 5. The highest HPAH concentrations were located along
Berth 411. Total HPAHs exceeded the ML near the head of the Slip, at Pier 5,
and in Wheeler Bay. Surface samples HC-S-13, HC-S-22, and HC-S-32 exceeded
the SL for HPAHs as well as recording much higher concentrations than their
corresponding subsurface samples (Table 11).

Subsurface Results. Bottom (-2 to -4 ft section) HPAH concentrations were
higher at HC-VC-11-S2 and HC-VC-42-S2 than at their corresponding top
samples (Figures 18 and 25). Top (0 to-2 ft sections) HPAH concentrations
were higher at HC-VC-7-S1, HC-VC-13-S1, HC-VC-22-S1, HC-VC-32-S1, and
HC-VC-39-S1 than at their corresponding bottom samples (Figures 17, 19, 21,
23, and 24). As explained in Section 3.4, the HPAH concentrations are likely a
result of pencil pitch.

4.4.5 Metals

Zinc. Zinc exceeded the SL of 410 mg/kg in 8 of 32 surface samples
(0 to 10 cm). As shown on Figure 15, concentrations of zinc were highest along
Berth 412 at HC-S-25 and HC-S-13. Concentrations of zinc above the SL were
also located along Berth 411 at HC-S-19.
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Bottom (-2 to -4 ft section) zinc concentrations were higher at HGVC-7-S2,
HC-VC-11-S2, HC-VC-39-S2, and HC-VC-42-S2 than at their corresponding top
samples (Figures 17, 18, 24, and 25). Top (0 to -2 ft sections) zinc
concentrations were higher at HC-VC-13-S1, HC-VC-22-S1, and HC-VC-27-S1
than at their corresponding bottom samples (Figures 19, 21, and 22).

Lead. Lead exceeded the SL of 450 mg/kg in 4 of 32 surface samples.
As shown on Figure 16, concentrations of lead were highest along Berth 411.
Concentrations of lead above the SL were also located along Berth 412 at
HC-S-25. The ML for lead was not exceeded in any surface or subsurface
sediment samples.

Bottom (-2 to -4 ft section) lead concentrations were higher at HC-VC-7-S2,
HC-VC-11-S2, HC-VC-27-S2, and HC-VG42-S2 than at their corresponding top
samples (Figures 17, 18, 22, and 25). The lead concentration at sample location
HC-VC-39-S2 was higher than its corresponding top (0 to -2 ft section) sample,
but not at its corresponding surface (0 to 10 cm) sample (Figure 24). Top
(0 to -2 ft sections) lead concentrations were higher at HC-VC-13-S1 and
HC-VC-22-S1 than at their corresponding bottom samples (Figures 19 and 21).

Cadmium. Cadmium exceeded the SL of 5.1 mg/kg in 2 of 32 surface samples.
The ML for cadmium was not exceeded in any surface sediment samples.
Concentrations exceeded SL values at HC-S-19 and HC-S-25. HC-S-19 is located
by Berth 411 (see Figure 5), which has been historically used as an inloading
area of ores, clay, talc, and coal tar pitch. HC-S-25 is located by Berth 412,
historically used for bulk loading and unloading of briquettes, coke, and sulfur.

Bottom (-2 to -4 ft section) cadmium concentrations were higher at
HC-VC-7-S2, HC-VC-11-S2, and HC-VC-42-S2 than at their corresponding surface
or top samples (Figures 17, 18, and 25). The SL or ML for cadmium was not
exceeded in any subsurface sediment sample.

4.4.6 DPT

The Portland Harbor Study indicated that elevated concentrations of DOT were
found in sediments throughout the Portland Harbor area (Roy F. Weston Inc.,
1998). In addition, the Port found elevated concentrations of DDT in the
surface sediments of the Willamette River Navigation Channel and at other Port
facilities that have historically never handled DDT (Port of Portland, 1999). In
response to the results of these studies, five surface sediment samples (HC-S-16,
HC-S-28, HC-S-36, HC-S-39, and HC-S-43) were analyzed for total DDT
(summation of 4,4-DDD, 4,4-DDE, and 4,4-DDT). Sample locations were
chosen from the middle of Slip 3 out to the mouth and near Pier 5 and Wheeler
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Bay (Figure 5). Surface sediment DOT concentrations exceeded the LCRMA SL,
but were below the ML at each of the five locations tested (Tables 3 and 9).
Because the Port never handled DOT at the T-4 study area, DDT found in the
surface sediments must be attributable to other upriver sources. Subsurface
samples were not tested for DDT.

4.4.7 Summary of Chemical Results

Pencil Pitch. Chemical results show that pencil pitch is present throughout the
study area. The highest pencil pitch concentrations were located near Berth 411
where pencil pitch was handled and where spills occurred. This area, along
Berth 411, is also suspected of having a high sediment depositional rate,
especially in the northeast corner of the Slip represented by HC-S-01. The
elevated concentrations of pencil pitch detected in Wheeler Bay appear to be
correlated with storm drain discharge as evidenced by pencil pitch
concentrations at HC-S-41 and HC-S-42, which were located near the terminus
of the storm drain (Figures 3 and 11).

Diesel. The detected concentrations of diesel in sediments correlate with
known diesel handling areas at Berth 412 and with diesel pipeline leaks and
seeps in Slip 3 (Figures 3 and 12). Diesel concentrations were elevated near the
previously mentioned depositional area in the northeast corner of Slip 3
represented by sample HC-S-01.

HPAHs and LPAHs. Concentrations of total HPAHs and LPAHs were detected
throughout the study area. For general comparison, the LCRMA SLs for HPAHs
and LPAHs were exceeded at 32 and 19 of the sample locations, respectively.

Metals. Metals exceeding the LCRMA SLs were zinc, lead, and cadmium. The
exceedence of SLs were collocated for these three metals detected at sample
locations HC-S-19 and HC-S-25. Elevated subsurface concentrations of zinc and
lead are generally collocated with elevated concentrations of pencil pitch.

DDT. Sediment total DDT concentrations exceeded the LCRMA SL at each of
the five locations at which it was tested. Because the Port has never handled
DDT at the T-4 study area, detected concentrations of DDT in the surface
sediments must be attributable to other upriver sources.

4.5 Chemical Analysis of Water

Water samples collected within Slip 3 (Figure 5) were compared to DEQ
AWQC. Metals, HPAHs, and phthalates were detected at the three sampling
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locations; however, no exceedences of AWQC were identified for any water
sample analyzed (Table 7).

Metals detected below the AWQC were identified as having higher
concentrations at HC-WS-01 and tended to decrease towards the mouth of
Slip 3. HPAHs were detected in HC-WS-01 samples only. Of the HPAHs
detected at HC-WS-01, samples collected in the middle of the water column
were greater than the bottom samples. Low-level phthalate detections were
comparable at the three sampling locations.

5.0 BIOASSAY RESULTS

I
I
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This section summarizes the investigation of biological effects using confirmatory
bioassay testing of sediments collected at the site and tested in accordance with
the SAP and QAPP (Hart Crowser, 1998a). The following three bioassays were
conducted on 16 test sediments and on two reference sediments collected
during this Rl (Figure 10):

• Acute 10-Day Amphipod Survival Test (Hyalella azteca);

• Acute 10-Day Midge Survival Test (Chironomus tentans); and

• Chronic 10-Day Midge Growth Test (Chironomus tentans).

The sediment bioassay tests were conducted in two phases, as discussed in
Section 3.5. The test sediment samples were collected by Hart Crowser on
October 13 through 15, 1998, and were submitted for toxicity testing to
Northwestern Aquatic Sciences (MAS) Laboratory in Newport, Oregon, on
October 17, 1998. Reference sediments B (Ref-B) and C (Ref-C) were collected
by Hart Crowser on October 15, 1998, and were submitted for toxicity testing
to NAS Laboratory on October 17, 1998. Phase 1 of sediment bioassay testing
was initiated on October 20, 1998, and Phase 2 was initiated on December 8,
1998.

The reference sediment selected for comparison with each test sediment was
based on grain size characteristics of the sediment. The reference sediments are
uncontaminated material collected from the vicinity of the site and are used as a
point of comparison to identify potential contaminant effects of in the test
sediments. The reference sediments were collected from two areas located on
the Columbia River (Figure 26). These sediments were tested in both Phase 1
and Phase 2 rounds of bioassay testing. Reference sediments were submitted
for chemical analyses, the results of which are provided in Appendix C of this
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report. No compounds were detected in reference sediments at concentrations
exceeding their corresponding LCRMA SLs.

The Phase 1 and Phase 2 negative control sediments were collected on
October 19, 1998, and December 3, 1998, respectively, from an area adjacent
to the Highway 101 bridge at Beaver Creek, approximately 8 miles south of
Newport, Oregon. Negative control sediments are used to check laboratory
performance. Negative control sediments are clean sediments in which the test
organisms normally live. Separate negative control sediments were collected
prior to the initiation of each phase of bioassay testing.

5.1 Interpretative Criteria

The sediment bioassay results were interpreted in accordance with the LCRMA
guidance as presented in the DEQ-approved RI/FS Work Plan (Hart Crowser,
1998a). The response of bioassay organisms exposed to a test sediment is
compared to the response of these organisms in both control and reference
sediments. This comparison determines if the test sediment sample has passed
or failed the sediment bioassays.

Biological test interpretation relies on two levels of observed response in the test
organism. These are known as "one-hit" and "two-hit" criteria failures. The
bioassay-specific guidelines for each of these response categories are listed
below. In general, a one-hit failure is a marked response in any one biological
test. A marked response in comparison to the reference sediment in any one of
the three sediment bioassays will result in the test sediment failing bioassay
analyses. A two-hit failure exhibits a lower intensity response which must be
present in two or more biological tests for the test sediment to fail bioassay
analyses.

One-Hit Criteria

When any one of the three biological tests shows a test sediment response
relative to the reference sediment that exceeds the bioassay-specific response
guidelines (presented below), and if that response is "statistically different" from
the reference, the test sediment is judged to have failed the bioassay. The
method for determining statistical significance is presented below.

In accordance with the LCRMA, the bioassay-specific response guidelines for
evaluating the "one hit criteria" are as follows:
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Amphipod Bioassay. Mean test mortality is greater than 15 percent over the
mean reference response and is statistically different from the reference
(alpha = 0.05); and

Midge Bioassay. Mean mortality in the test sediment is 20 percent over
reference and statistically different from reference (alpha = 0.05). For the
growth test, a mean biomass is achieved that is less than 60 percent of the
reference sediment response and statistically different from the reference
(alpha = 0.05).

Two-Hit Criteria

When any two of the three biological tests show test sediment responses that
are less than the bioassay specific guidelines noted above for a one-hit failure,
but are significantly different statistically from the reference sediment, the test
sediment is judged to have failed the bioassay.

5.2 Data Quality Review

A data quality review of the confirmatory sediment bioassays was conducted to
ensure the results of the sediment bioassays were of sufficient quality for use in
this Rl. The bioassay data quality review is included as Appendix F of this report.
The sediment bioassay report from MAS is included as Appendix H in Volume II
of this report.

The following criteria were evaluated as part of this data quality review:

• Holding times;

• Bioassay performance in negative control and reference sediments;

• Bioassay performance in positive control tests; and

• Bioassay test conditions.

The grain size of the reference sediments collected for bioassay testing were
representative of very fine grained (<63um) and coarse grained (>63um)
material. Ref-B was characterized as 99.1% fines and Ref-C was characterized as
19.8% fines (Table 13). The test sediment grain size characteristics ranged from
23.1% to 92.9% fines. While it would have been preferable to include an
additional reference sediment with grain size characteristics between those of
Ref-B and Ref-C, the lack of established reference sediment collection areas in
the Lower Willamette River has limited the availability of appropriate reference
sediment. The reference sediments tested in both Phase 1 and Phase 2 of the
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sediment bioassay testing program all met required performance criteria and
were suitable for use in this Rl.

The conclusion of the bioassay data quality review was that all bioassay data
were of acceptable quality and fully usable for the purposes of the Rl
(Appendix F).

5.3 Interpretation of Bioassay Results

The results of the acute amphipod and acute and chronic midge bioassays are
presented in Tables 14 through 16. These tables list the sediment samples
tested in Phase 1 and Phase 2, the corresponding reference sediment samples
(based on similar grain size), the test endpoint, comparison with the one-hit and
two-hit interpretative criteria, and the overall results of whether the test sediment
passed or failed the biological effects interpretive criteria. The comparative grain
size data and the reference sediments that were compared against test
sediments are provided in Table 13.

Selection of appropriate reference sediments for comparison with test sediments
was based on the percent fines fraction. Percent fines are defined as the
percentage of silts and clays in the sediment. The percent fines for Ref-B and
Ref-C were 99.1 and 19.8 percent, respectively. The median value of the
percent fines between reference sediments was used to determine the
appropriate location for statistical comparison.

• Test sediments with % fines < 59.5% were compared to Ref-C; and

• Test sediments with % fines > 59.5% were compared to Ref-B.

The percent fines for test sediments ranged from 23.1 to 92.9 percent. Five test
sediments contained percent fines less than 59.5 percent and were compared to
Ref-C. Eleven test sediments contained percent fines greater than 59.5 percent
and were compared to Ref-B.

The analytical chemistry results for the sediment samples included in both the
Phase 1 and Phase 2 rounds of bioassay testing are presented in Table 17.

5.3.1 Amphipod Bioassay Results

The mean percent mortality in the test sediments for the 10-day amphipod
bioassay (H. azteca) ranged from 3.8 to 16.3 percent in the Phase 1 bioassays
(Table 14). In Phase 1, sediments passed the one-hit criteria, but two of six
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samples (HC-S-26 and HC-S-28) were found to have statistically greater mortality
than the corresponding reference sediment (two-hit criteria).

In the Phase 2 bioassays, the mean percent mortality in test sediments ranged
from 12.5 to 37.5 percent (Table 14). Three of the ten samples (HC-S-01,
HC-S-04, and HC-S-22) failed the one-hit criteria, and five of the ten samples
(HC-S-01, HC-S-04, HC-S-05, HC-S-16, and HC-S-22) were determined to have
statistically greater mortality than the corresponding reference sediment (two-hit
criteria).

5.3.2 Midge Survival Bioassav Results

The mean percent mortality in the test sediments for the 10-day acute midge
bioassay (C. tentans) ranged from 26.3 to 41.3 percent in the Phase 1 bioassays
(Table 15). In Phase 1, sediments passed the one-hit criteria, but one of the six
samples (HC-S-39) was determined to have statistically greater mortality than the
corresponding reference sediment (two-hit criteria).

In the Phase 2 bioassays, the mean percent mortality in test sediments ranged
from 8.6 to 47.5 percent (Table 15). Two of the ten samples (HC-S-01 and
HC-S-22) failed the one-hit criteria, and four of the ten samples (HC-S-01,
HC-S-04, HC-S-05, and HC-S-22) were determined to have statistically greater
mortality than the corresponding reference sediment (two-hit criteria).

5.3.3 Midge Growth Bioassav Results

The mean test individual biomass for the 10-day chronic midge bioassay
(C. tentans) ranged from 1.32 to 2.01 mg in the Phase 1 bioassays. In Phase 1,
sediments passed both the one-hit criteria and two-hit criteria (Table 16). The
mean test individual biomass ranged from 0.19 to 1.09 mg in the Phase 2
bioassays (Table 16).

In Phase 2, four of the ten samples (HC-S-01, HC-S-04, HC-S-05, and HC-S-07)
failed the one-hit criteria, and eight of the ten samples (HC-S-01, HC-S-04, HC-S-
05, HC-S-07, HC-S-11, HC-S-16, HC-S-24, and HC-S-30) were determined to
have statistically less biomass than the corresponding reference sediment (two-
hit criteria).

5.3.4 Summary of Bioassav Results

The biological effects interpretive criteria used in this Rl are based on an analysis
of bioassay results. This analysis segregates responses that are markedly
different from reference responses (one-hit criteria) and responses that are less
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than the one-hit criteria but nonetheless statistically different from reference
sediment response (two-hit criteria). As described previously, any one-hit failure
in any of the bioassays will result in the interpretation that the test sediment has
failed the biological effects criteria. In the absence of a one-hit failure, two of
the three bioassays tests must fail the two-hit criteria before a test sediment will
be determined to have failed the biological effects criteria. The results of both
phases of bioassay testing are presented on Figure 27 of this report.

In the Phase 1 bioassay testing, all of the test sediments were determined to
have passed the biological effects criteria. An analysis of the concentrations of
constituents detected in these samples revealed that low to moderate
concentrations, in many cases above the LCRMA SLs, did not result in
unacceptable ecological impacts (i.e., did not fail biological interpretive criteria)
to benthic organisms at this site.

In the Phase 2 bioassay testing, six of the ten samples (HC-S-01, HC-S-04,
HC-S-05, HC-S-07, HC-S-16, and HC-S-22) were determined to have failed the
biological effects criteria. Of the six test sediments determined to have failed
biological criteria, five samples (HC-S-01, HC-S-04, HC-S-05, HC-S-07, and
HC-S-22) exhibited a marked response in one or more bioassay tests (one-hit
failure), and one sample (HC-S-16) was determined to have failed biological
criteria based on two tests exhibiting statistically different responses from the
corresponding reference sediment (two-hit failure).

The spatial distribution of the sediment samples passing or failing biological
interpretative criteria are presented on Figure 27. Additionally, the sediment
bioassay results are presented along with the concentration contours of the key
COPCs on Figures 11 through 16. Figure 11 presents the concentration
contours for pencil pitch, Figure 12 presents the concentration contours for
diesel, Figure 13 presents the concentration contours for LPAHs, Figure 14
presents the concentration contours for HPAHs, Figure 15 presents the
concentration contours for zinc, and Figure 16 presents the contours for lead
concentrations. For those constituents with corresponding LCRMA SLs and
MLs, contours representing these concentrations are also presented in these
figures.

In general, the samples that failed biological criteria are clustered in the eastern
half of Slip 3, which is associated with higher concentrations of COPCs.
However, some samples containing elevated concentrations of COPCs (i.e.,
HC-S-19 and HC-S-24) passed biological criteria. The sediment samples passing
biological criteria are generally clustered in western areas of the Slip that exhibit
low to moderate concentrations of COPCs. These results suggest that sediment
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toxicity at this Slip is associated with elevated concentrations of COPCs rather
than non-contaminant-related factors (e.g., grain size, total organic carbon).

5.3.5 Evaluation of Sediment Diesel and Pencil Pitch Concentrations

An evaluation of the relationship of concentrations of diesel and pencil pitch
(the two main sources of petroleum related constituents to the Slip) to sediment
bioassay results was conducted. The analytical results for sediment diesel
concentrations in the bioassay samples (Table 17) reveals that five out of six
samples that contained diesel concentrations greater than 100 mg/kg failed
bioassay analysis. In contrast, all of the samples that passed bioassay testing had
diesel concentrations less than 100 mg/kg or were not detected at the sample
quantitation limit.

The relationship between sediment pencil pitch concentrations and bioassay
results were much more inconsistent (Figure 11). Some of the samples that
failed bioassay analyses contained elevated levels of pencil pitch (HC-S-01 at
7,730 mg/kg and HC-S-04 at 1,350 mg/kg), but others contained much lower
pencil pitch concentrations (HC-S-22 at 449 mg/kg). Conversely, some of the
samples that passed sediment bioassays contained very high concentrations of
pencil pitch (HC-S-19 at 8,650 mg/kg and HC-S-24 at 4,320 mg/kg).

This discrepancy in relating detected concentrations of diesel and pencil pitch to
bioassay results can be explained by the nature of these two petroleum
mixtures. Diesel is a liquid mixture of as many as 500 individual compounds
within the general carbon range of C10 to C20 and is primarily composed of
aliphatics. The petroleum hydrocarbons that make up diesel are, in general,
more mobile, water soluble, and bioavailable than the longer chained petroleum
hydrocarbons that make up pencil pitch (API, 1996). Pencil pitch is a complex
mixture of petroleum constituents within the carbon range of C12 and C36 that
exists either as small or large solid particles scattered in the sediment. It has
been reported in the literature that petroleum constituents present in sediment
as pitch or coal particles can result in elevated detected concentrations of
petroleum constituents (such as PAHs), but that bioavailabiliry of this material is
very limited (Paine et al., 1996). Bioavailabiliry of pencil pitch is limited due to
low water solubility (Appendix I). Therefore, while high pencil pitch and PAH
concentrations may be present in sediment, these concentrations may not be
associated with adverse effects to the environment.

This fact was particularly evident in the results from sample HC-S-19. This
sample contained very elevated concentrations of pencil pitch (8,650 mg/kg
pencil pitch), HPAHs (471 mg/kg), and LPAHs (41.9 mg/kg), but had low
concentrations of diesel (not detected at a sample quantitation limit of 50

Hart Crowser Page 34
J-5624-10



mg/kg). This sample passed the biological interpretation criteria for all three
bioassays conducted on this sample. The petroleum constituents in diesel are
much more mobile, water soluble, and bioavailable than those in pencil pitch
and, as indicated in this study, are more correlated to the expression of sediment
toxicity in the sediments of Slip 3 than are detected concentrations of pencil
pitch. As previously discussed, the petroleum hydrocarbon mixture that
comprises diesel is characterized by compounds with lower molecular weights
and carbon molecules than the hydrocarbon mixture that characterizes pencil
pitch.

6.0 LIMITED HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS

A limited evaluation of human health and ecological risks was conducted for this
Rl because there are only a limited number of complete exposure pathways to
Slip 3 sediment-associated constituents of concerns for the identified ecological
and human receptors. The primary complete exposure pathways are
quantitatively evaluated in Sections 6.5 and 6.6. The exposure pathway related
to the bioaccumulation of constituents of concerns from sediments is discussed
in Section 6.4. The limited human health and ecological risk assessments are
sufficient to address the complete exposure pathways and delineate areas of the
Slip requiring an evaluation of remedial alternatives based on the quantified risks
to human health and the environment.

This section presents a discussion of current and future land use and a summary
of the environmental setting at T-4, Slip 3. Additionally, a brief description of the
ecological characteristics of the lower Willamette River is presented with a
discussion of potential ecological receptors, including sensitive and/or protected
species. An exposure pathway evaluation is provided, based on the exposure
pathways originating from contaminated sediment in Slip 3. The section
concludes with a quantitative evaluation of the identified complete exposure
pathways. For this Rl, the evaluation was limited to assessing risks associated
with direct contact and incidental ingestion of sediment and surface water by
aquatic organisms in the Slip. A delineation of areas within Slip 3 requiring an
evaluation of remedial alternatives based on the results of the sediment
bioassays and limited Risk Assessment is presented in Section 6.7.

T-4, Slip 3 is located within the Portland Harbor area of concern, which EPA has
recommended for listing on the National Priorities List. The current DEQ work
plan recommends that risk assessment issues be evaluated on a harbor-wide
basis rather than at the individual site level. These include addressing risks due
to exposure to bioaccumulative compounds. Because of the regulatory
uncertainty of the Portland Harbor, the nature and scope of this assessment are
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unknown. However, as the exposure pathway related to the food chain transfer
of bioaccumulative compounds has not been identified as a primary pathway of
concern at this site (see discussion in Section 6.4), the evaluation of risks
associated with exposure to bioaccumulative compounds should not
significantly impact the results of this assessment.

6.1 Current and Future Land Use

Hart Crowser performed a land use survey of T-4 by contacting the City of
Portland Planning Bureau and nearby landowners and by reviewing the Port's
Master Plan for this Marine Terminal to understand past, current, and potential
future land uses within the locality of the facility. The locality of the facility is any
point where a human or an ecological receptor contacts or is reasonably likely
to come into contact with facility-related chemical contamination. The locality
of the facility takes into account the likelihood of contamination migrating over
time. Based on our current understanding of the site, the locality of the facility is
limited to the study area presented in Figure 2.

This survey was conducted as part of the T-4 Upland Rl (Hart Crowser, 1999),
and relevant portions of that survey are reproduced in this section.

Current Use. The site and surrounding properties are zoned heavy industrial
and are being used mostly for these purposes. The west side of the terminal has
several berths that are parallel and perpendicular to the Willamette River. The
area east of the terminal is used for industrial and commercial activities. The
areas north and south of the terminal are occupied by marine, industrial, and
commercial operations. The southern half of T-4 is leased to Toyota Logistics
Services for vehicle offloading from ships and temporary storage at T-4.

As an active industrial facility, access to the T-4 property is regulated. The only
access to the uplands area is via an occasionally manned gate. Public access
from the river is limited to personal watercraft from the river. As Slip 3 is almost
continuously used by vessels loading soda ash at Berth 410, recreational use of
the Slip (e.g., swimming, boating, and fishing) is not permitted or expected.
Access by trespassers or recreational uses of the piers, riverbanks, and near-
shore areas is also prohibited and not expected. The industrial activities
occurring at Slip 3, currently only involving the loading of soda ash, do not result
in worker exposure to either the sediments or surface waters of the Slip.
Additionally, there are some limited remedial activities associated with the T-4
upland investigation. These do not result in worker exposure to either the
sediments or surface water of the Slip. The Rl study area consists of the
sediments located upriver at Pier 5, Slip 3, and Wheeler Bay, which is
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immediately downriver and adjacent to Slip 3. Additional information on the
uses of these areas is presented in Section 2.2.

Future Use. There are no planned changes to the present or future operational
uses at the facilities in the study area. Berth 410 will continue to be used as a
bulk handling facility. Because the pier has been removed at Berth 412, it is not
currently being used as a berthing facility; however, the future use is planned for
a bulk handling facility. Berth 411 is currently inactive but could be used for
bulk handling in the future. There are no current plans for any future changes to
the uses at Wheeler Bay and Pier 5. In addition, there are not any plans to
handle petroleum-related bulk at any of these facilities in the future.

The water side use for Pier 5 is and will be nonexistent since there are no longer
dock facilities. The upland area, including warehouses, is and will continue to be
used. Two potential uses are: urea (unloaded at Berth 414 and storage/transfer
to trucks in Warehouse 5), and steel slab (unloaded at Berth 414/415 and use of
Warehouse 7).

Summary of Land Use. Land use in the locality of the facility has been heavy
industrial. Reasonably likely future land use in this area is expected to be
industrial due to current zoning, the City's comprehensive plan, the marine
terminal master plan and recent updates, and existing/planned business
developments.

6.2 Environmental Setting and Ecological Receptor Characterization

T-4 is located on the lower Willamette River in Portland, Oregon. The
Willamette River is the tenth largest river in the conterminous United States (in
total discharge). The lower Willamette consists of a freshwater tidal section with
typical mid-channel depths of approximately 12m from River Mile (RM) 0 to
Willamette Falls. The Willamette River drains a 29,800-km2 basin in which 70
percent of the human population and the three largest cities of Oregon are
located (USGS, 1997).

The occurrence, abundance, and condition of aquatic organisms in an area is
dependent on many factors, including habitat characteristics, water quality, and
availability of food resources. As the Willamette River flows to Portland, the
river becomes slower, warmer, more channeled, and incidences of water quality
impacts increase due to the proximity of the urban center of Portland. The
following sections summarize available information on the fish and
macroinvertebrate communities present in the lower Willamette River.
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Fish. The Willamette basin supports a diverse and extensive fish community.
The Oregon Department of Fish and Wildlife (ODFW, 1988) listed 54 species of
fish as being present within the Willamette basin, and an additional 7 species
have been reported from other sources (USGS, 1997). Fish species richness
tends to increase from the smaller, high elevation, steep gradient, cold water,
headwater areas to the larger, low elevation, low gradient, warm water, main
stem channel. The fish of the mid-to-high elevation tributaries in the basin tend
to be dominated by a few cold water salmonid species, such as coho salmon
and cutthroat trout as well as a few species of suckers, minnows, and sculpins,
and the mountain whitefish (Prosopium williamsoni).

Species composition in the low elevation reaches of the major rivers of the
Willamette Valley and foothills include numerous warm water fish such as bass
(Micropterus spp.J, catfish (Ictalurus spp.J, and several species in the sunfish
group. The fish fauna of the lower Willamette River is dominated by non-native,
warm water, pollution-tolerant species (USGS, 1997). The United States
Geological Survey (USGS, 1997) reports that fish assemblages in the Portland
Harbor, from the confluence of the Willamette River with the Columbia River to
RM 15, were dominated by the northern squawfish, followed by black crappie,
white crappie, largemouth bass, smallmouth bass, and walleye.

The lower Willamette River is primarily used by anadromous salmonids,
particularly chinook salmon and steelhead trout, as a passageway to tributaries
where spawning grounds are located (USGS, 1997). Most salmonid spawning in
the Willamette basin occurs in tributaries of the Willamette River, except for the
reestablished runs of fall chinook salmon, which spawns from RM 50 (Newburg)
through RM 187 (Springfield). ODFW (1992) conducted a study to determine
when juvenile salmonids are in the Willamette River and how long they are in
the Portland Harbor stretch of the river. The results indicate that the abundance
of yearling chinook salmon peaks in mid-to-late March. Subyearling chinook
salmon first appear in late April, peak in mid-May, and remain in decreasing
numbers through June. Juvenile coho salmon and steelhead also begin to
appear during late April; coho salmon are present in the harbor through May,
and steelhead are present through June. It was reported that juvenile steelhead
generally migrate through the Portland Harbor within 1 to 2 days, whereas
yearling chinook generally migrate through the harbor within 2 to 3 days. A few
yearling chinook salmon took as long as eight days to migrate through the
harbor. Migration rates of these fish were not significantly correlated with river
flow (ODFW, 1992).

Macroinvertebrates. There are numerous studies reported in the literature that
describe the macroinvertebrate communities present in the Willamette basin.
These studies have been conducted for a variety of objectives, and it is difficult
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to synthesize the results to develop a comprehensive description of the
distribution and abundance of macroinvertebrate populations because of the
different sampling methodologies and varying taxonomic levels of identification
used by these different studies (USGS, 1997).

In general, the upper reaches of the Willamette basin are characterized by
streams and rivers with a high diversity of taxa and a high richness of pollution-
intolerant species. Within the slow-current reaches of the lower Willamette
River, the typical invertebrates are those that tolerate low dissolved oxygen
concentrations, such as oligochaetes (segmented worms), cladocerans (water
fleas), amphipods (scuds), odonates (dragonflies and damselflies), and
chironomid midges (USGS, 1997).

Freshwater clams, mussels, crayfish, and snails have been identified as important
components of the aquatic macroinvertebrate fauna of the basin. These species
serve as prey items for fish, birds, and sometimes, recreational harvest for human
consumption. No studies were found investigating the community
characteristics of these species in the lower Willamette, though the habitat
characteristics of this reach of river are not especially conducive to many of
these species.

A recent benthic community survey conducted (Striplin Environmental
Associates, 1999) at the Portland Shipyard (PSY) and adjacent lower Willamette
River concluded that sediments in the Portland Harbor are dominated by two
major taxonomic groups: oligochaetes and chironomids. The abundance and
number of species found in Portland Harbor appear to be low in comparison to
other similar river and lake systems. This report was not able to provide
definitive reasons for the low abundance and diversity observed but suggested
that contributing factors include: physical characteristics of the sediment
(predominance of fine-grained soft sediment), industrial activity, and disturbance
and channelization of the river.

Species of Concern. Species that have been selected by regulatory agencies for
special protection and/or consideration were identified by contacting the
National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service
(USFWS), and the Oregon Natural Heritage Program (ONHP). The following
species are Federally listed as threatened pursuant to the Endangered Species
Act:

Steelhead trout (Oncorhyncus mykiss], Lower Columbia River
Evolutionary Significant Unit (ESU); and
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. Chinook salmon (Oncorhyncus tshawytscha], Lower Columbia River
ESU.

In addition, coastal cutthroat trout (Oncorhyncus clarkidark!) are proposed as
threatened for the Southwest Washington/Columbia River ESU. USFWS lists the
following aquatic species as "Species of Concern" for this region: pacific
lamprey (Lampetra tridentata), river lamprey (Lampetra ayresi), and the
California floater (Anodonta californiensis). The California floater (mussel) was
not found on the macroinvertebrate species list provided by the USGS (1997);
therefore, it is unknown whether this species is present in the lower Willamette
River. The USFWS identifies species of concern as "those taxa whose
conservation status is of concern to the Service but for which further information
is still needed."

The ONHP conducted a data search of threatened and endangered species
within a two-mile radius of the site. The ONHP identified the historical presence
of the following:

• Tricolored blackbird (Agelaius tricolor)- reported south of Tomahawk
Island on the NE Bridgeton Road, off of Marine Drive.

• Painted turtle (Chrysemys picta)- reported at the peninsular drainage
canal; off of the Columbia Slough near the Portland International Airport.

• Columbia pebblesnail or spire snail (Flumincola co(umbiana) - reported
in the Columbia River.

• Giant Columbia river limpet (Fisherola nuttalli)- reported in the
Columbia River.

Based on the information gathered regarding the presence of species of concern
in and around T-4, it is concluded that the species of concern that may be
exposed to sediment-associated contaminants at this site would be limited to
pacific lamprey, river lamprey, steelhead trout, coastal cutthroat trout, and
chinook salmon. The other species mentioned above were observed at
locations sufficiently distant (e.g., Columbia River, Columbia Slough) from T-4 to
preclude exposure.

6.3 Exposure Pathway Evaluation

Based on the information on human use and ecological receptors present in and
around T-4, an exposure pathway evaluation was conducted to identify
potentially complete exposure pathways to the human and ecological receptors
present at the site. The exposure pathway evaluation is based on an evaluation
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of existing data and the presumed current and reasonably likely future
conditions at the site.

To be considered complete, an exposure pathway must have: 1) an identified
source of chemicals of potential concern; 2) a release/transport mechanism
from the source; and 3) a receptor with which contact can occur.

Potentially Exposed Populations. Potential human receptors include industrial
workers and construction/utility workers. As this site is an active industrial
facility with controlled access, recreational use and trespassers are not expected
at this site. The potential human exposure pathway involving exposure via off-
site recreational or subsistence harvesting of fish that have been exposed to and
have accumulated T-4 sediment-associated contaminants is discussed in
Section 6.4.

Potential populations of ecological receptors include resident and anadromous
fish species (including the species of concern presented above) and resident
populations of benthic macroinvertebrates present in Slip 3. The potential
ecological exposure pathway involving exposure to higher trophic level aquatic
and terrestrial receptors via the ingestion of fish that have been exposed to and
have accumulated T-4 sediment-associated contaminants is discussed in
Section 6.4.

Figure 28 presents the preliminary exposure model for this site based on the
above discussion. Check marks on the figure indicate potentially complete
pathways to the indicated receptor. Question marks on the figure indicate
uncertain exposure pathways related to ingestion by human and ecological
receptors of aquatic organisms that may have taken up bioaccumulative
contaminants from T-4 sediments.

Complete Exposure Routes. Exposure pathways for quantitative analysis were
selected based on the exposure pathway evaluation developed for this site. As
presented on Figure 28, the primary original sources of sediment contamination
at this site were spills and leaks associated with the unloading of pencil pitch and
ore, petroleum pipeline leaks and related seeps, and storm drain discharge. The
secondary release mechanism for sediment-associated contaminants was the
solubilization of contaminants to surface water. Additionally, uptake of
bioaccumulative compounds from sediment and/or surface water by fish and
subsequent ingestion by human and ecological receptors were considered. This
evaluation is presented in the next section of this report.

Based on currently available information, complete exposure pathways for
ecological receptors were limited to sediment and surface water as the exposure
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medium. Exposure pathways identified as complete for ecological receptors
were: 1) direct contact and incidental ingestion of sediment by aquatic
organisms (fish and benthic invertebrates); and 2) direct contact and incidental
ingestion of surface water by aquatic organisms (fish and benthic invertebrates).
Additionally, the ingestion offish that have taken up bioaccumulative
compounds was identified as a potentially complete pathway.

Based on currently available information, the exposure pathways that were
identified as complete for human receptors were limited to potential exposures
related to off-site recreational and/or subsistence fishing and consumption of fish
that have taken up bioaccumulative compounds from T-4 sediments or surface
water. As previously discussed, industrial and construction worker exposure to
T-4 sediments and surface water is not expected, and recreational use of the
area, including fishing, is prohibited.

6.4 Evaluation of Risks Associated with Exposure to Bioaccumulative
Contaminants

The exposure to bioaccumulative compounds from consumption of aquatic
organisms that have taken up contaminants from sediments has been identified
as a potentially complete exposure pathway for the human and ecological
receptors at this site. A list of bioaccumulative contaminants of interest for the
Portland Harbor (RM 3.5 to RM 6.5, including T-4, Slip 3) has been identified
based on their presence in Portland Harbor sediments and fish tissues, and on
their potential for bioaccumulation (DEQ, 1999a). The bioaccumulative
contaminants of interest identified by the DEQ for the Portland Harbor are:

• Arsenic;

• Mercury;

• Butyltins;

• Pentachlorophenol;

Bis(2-ethylhexyl)phthalate;

Butylbenzyl pthalate;

• Di-n-butyl phthalate;

• Di-n-octyl phthalate;

DDT and derivatives;

Aldrin and dieldrin;
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PCBs; and

• Dioxins/furans.

The surface sediment chemistry results from this Rl (Table 3) were evaluated
with regard to the detection frequency and the detected concentrations of
bioaccumulative contaminants of interest. The detected concentrations of
bioaccumulative compounds of interest were compared against SLs and
Bioaccumulation Trigger values (BT) provided in the LCRMA. BTs are screening
values used to identify sediments that require bioaccumulation testing for
determining appropriate disposal options for dredged material; they are based
on identifying sediments that contain elevated concentrations of
bioaccumulative compounds. All BT concentrations are higher than the
corresponding SLs. The results are provided below:

« Arsenic; detected in 32 of 32 samples but no concentrations exceeded
LCRMA SL or BT.

Mercury; detected in 31 of 32 samples but no concentrations exceeded
LCRMA SL or BT.

« Pentachlorophenol; not detected in 42 sediment samples.

• Bis(2-ethylhexyl)phthalate; detected in 29 of 42 samples but no
concentrations exceeded LCRMA SL or BT.

• Butylbenzyl pthalate; detected in 7 of 42 samples but no concentrations
exceeded LCRMA SL and no BT is available for this compound.

• Di-n-butyl phthalate; detected in only 1 of 42 samples which did not
exceed the LCRMA SL or BT.

• Di-n-octyl phthalate; detected in 2 of 42 samples but no concentrations
exceeded the LCRMA SL or BT.

• DDT and derivatives, detected in five of five samples, detected
concentration exceeded LCRMA SL but not the BT.

• Aldrin and dieldrin, not detected in any of the five samples.

Two of the bioaccumulative contaminants of interest identified for the Portland
Harbor (PCBs and butyltins) were not COPCs at this site and were not included
in the analyte list for this Rl. However, the concentrations of these compounds
in sediment were evaluated in Slip 3 (by Berth 410) as part of a dredge material
characterization study conducted at the Slip by Hart Crowser in 1997 (Hart
Crowser, 1997a). Three sediment samples (composited from six sediment core
samples) were submitted for chemical analysis. TBT was detected in only one of
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the three sediment pore water samples, and the detected concentration was
below the LCRMA SL and BT for TBT. Total PCBs were detected in two of the
three samples; however, the detected concentrations were below the LCRMA
SL and BT.

Therefore, while the bioaccumulative exposure pathway has been identified as
potentially complete for higher trophic order aquatic and terrestrial ecological
receptors and for off-site recreational and subsistence fishermen, the
concentration of bioaccumulative contaminants of interest identified for the
Portland Harbor are present at low or undetected concentrations in the
sediments of this slip. Thus, the bioaccumulation exposure pathway is not
considered to be a significant pathway of concern at this site.

The Portland Harbor Management Plan (DEQ, 1999a and 1999b) has identified
the evaluation of risks associated with the bioaccumulation exposure pathways
as an issue that should be addressed on a harbor-wide basis rather than at a site-
specific level. While the regulatory status of the Portland Harbor is still
uncertain, if and/or when a comprehensive assessment for bioaccumulative risk
is conducted for the Portland Harbor, this remedial investigation may have to be
revisited based on that risk assessment's results.

6.5 Summary of Surface Water Screening

The risk associated with direct contact and incidental ingestion of surface water
by aquatic ecological receptors was assessed by comparing the surface water
chemistry data to established risk-based water quality criteria. For this
comparison, the analytical data for surface waters were compared against
Oregon's AWQC established to protect the beneficial uses of the state's
waterways. This comparison was conducted to provide a definitive assessment
of risk to aquatic organisms from direct contact and ingestion of surface waters
at the site. If the detected concentrations of constituents were below
corresponding acute and chronic AWQC, no unacceptable risks to aquatic
ecological receptors (including sensitive species) were predicted at this site.

Sampling locations were spatially distributed in the Slip to provide a
comprehensive evaluation of potential exposure point concentrations to
constituents of concern present in surface water (Figure 5). Samples were
collected from just above the sediment-water interface to represent the potential
worst-case conditions of contaminants solubilizing from sediment and also from
the midpoint in the water column to represent the more likely exposure point
for resident fish. As presented in Section 3.3, surface water samples were
analyzed for TSS, BTEX, PAHs, and total and dissolved priority pollutant metals.
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The analytical results and screening of the surface water data are presented in
Table 7.

No concentrations of constituents were detected above corresponding acute or
chronic AWQC in any of the surface water samples collected from the site.
Therefore, no unacceptable risks to ecological receptors (including sensitive
species) related to surface water exposure are expected in this slip.

6.6 Summary of Sediment Bioassay Results

The risk from direct contact and incidental ingestion of sediment by aquatic
ecological receptors was assessed by sediment bioassay testing as described in
Section 5.0. The results of the sediment bioassays are reported in Tables 14
through 16. These tables list the sediment samples, the corresponding reference
sediment sample, the test endpoint, comparison with the "one-hit" and "two-hit"
interpretative criteria, and the overall results of whether the test sediment passed
or failed the biological effects interpretive criteria. As discussed in Section 5.0,
bioassay testing was conducted in two phases during this Rl.

In the Phase 1 bioassay testing, the test sediments were determined to have
passed the biological effects criteria. In the Phase 2 bioassay testing, six of ten
samples (HC-S-01, HC-S-04, HC-S-05, HC-S-07, HC-S-16, and HC-S-22) failed the
biological effects criteria. Of the six test sediments that failed biological criteria,
five samples (HC-S-01, HC-S-04, HC-S-05, HC-S-07, and HC-S-22) exhibited a
marked response in one or more bioassay tests (one-hit failure), and one sample
(HC-S-16) failed biological criteria based on two tests exhibiting statistically
different responses from the corresponding reference sediment (two-hit failure).

The spatial distribution of the sediment samples failing biological interpretative
criteria is presented on Figure 27 and, additionally, is shown along with the
contours of constituents of concern on Figures 11 through 16.

As direct contact and incidental ingestion of sediment by aquatic organisms
were the primary exposure pathways of concern at this site, the results of the
sediment bioassays are considered definitive for delineating areas causing
unacceptable ecological risks in the Slip. Bioaccumulation and food chain
exposure were not identified as a concerns at this site because of the limited
detection and the low concentrations of bioaccumulative compounds in
sediments at this site. These sediment bioassays utilize pollution-sensitive
organisms that reside within the biologically active zone in surface sediments
and receive maximum exposure to sediment contaminants based on their life
history characteristics. Additionally, bioassays are the best tool for evaluating
the potential toxic effects of multiple contaminants present in sediments.
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6.7 Delineation of Areas Requiring Evaluation of Remedial Alternatives

Areas of the site requiring an evaluation of remedial alternatives, as shown on
Figure 29, were delineated using a combination of analytical chemistry results
and the results of the confirmatory bioassays conducted for this Rl. This
delineation was conducted in accordance with the Washington State Sediment
Management Standards established for Puget Sound and included in the DEQ-
approved work plans for this investigation (Hart Crowser, 1998a). The
Washington State Sediment Management Standard was used because the DEQ
does not currently have promulgated sediment cleanup criteria. As presented in
the Washington State Sediment Management Standard WAC Chapter 173-204
and PSDDA Program, sediments with concentrations of COPCs that exceed
sediment quality standards or criteria (in the case of this Rl, the LCRMA SLs and
MLs) are designated as having ecological adverse effects, pending confirmation
via biological testing. For the purpose of this Rl, the LCRMA SLs and MLs are
used only for comparison purposes and are not regulatory standards or criteria.

A suite of three bioassays are used as biological effects criteria to confirm or
overturn initial designations based on chemical criteria. The results of the
sediment bioassays are considered more definitive than chemical criteria for
assessing risks to benthic organisms from direct contact and ingestion of surface
sediments.

The sediment samples selected for bioassay testing for this Rl were spatially
distributed within the site to capture both a range of concentrations of
constituents of concern and also to ensure sufficient spatial coverage within
Slip 3 for delineating areas of the site requiring an evaluation of remedial
alternatives.

Based on the exposure pathway analysis and the assessment of ecological risks
associated with exposure to surface water, the ecological risks associated with
direct contact and ingestion of surface sediments was the only complete
exposure pathway present at this site on which to base decisions regarding
areas of the site requiring an evaluation of remedial alternatives. The
concentration of bioaccumulative contaminants of interest identified for the
Portland Harbor are present at low or undetected concentrations in the
sediments of this slip. Thus, the bioaccumulation exposure pathway is not
considered to be a significant pathway of concern at this site. The area of the
Slip requiring further evaluation is delineated by identifying areas that exhibit
unacceptable ecological risks based on sediment bioassay failures. This area is
presented on Figure 29.
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The area delineated in Figure 29 serves as the starting point for the evaluation of
remedial alternatives to be conducted as part of the Feasibility Study for this site.
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Table 1 - Sediment Sample Identification and Analysis Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07

HC-VC-07-S1
HC-VC-07-S2

HC-S-08
HC-S-09
HC-S-10
HC-S-1 1

HC-VC-11-S1
HC-VC-11-S2

HC-S-1 2
HC-S-1 3

HC-VC-13-S1
HC-VC-13-S2

HC-S-1 4
HC-S-1 5
HC-S-1 6
HC-S-1 7
HC-S-1 8

HC-VC-18-S1
HC-VC-18-S2

HC-S-1 9
HC-S-20
HC-S-21
HC-S-22

HC-VC-22-S1
HC-VC-22-S2

HC-S-23
HC-S-24
HC-S-25
HC-S-26

PAHs

X
X
X
X
X

X
X
X
X
X

X
X
X

X
X
X
X

X

X
X
X
X

X
X
X

X
X
X

Volatile
Organic

Compounds

X
X
X
X
X

X
X
X
X
X

X
X
X

X
X
X
X

X

X
X
X
X

X
X
X

X
X
X

Grain
Size

X
X

X
X

X

X
X

X

X

X

X

X

X
X

X

X

X

Metals

X

X
X

X
X
X

X

X
X
X

X
X
X
X

X

X

X
X
X

X
X
X

Pesticides

X

Bioassays
X

X
X

X

X

X

X

X

X

X

Pencil
Pitch

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Diesel

X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X

X
X
X
X
X

X
X
X
X

X
X
X
X
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Sample ID
HC-S-27

HC-VC-27-S1
HC-VC-27-S2

HC-S-28
HC-S-29
HC-S-30
HC-S-31
HC-S-32

HC-VC-32-S1
HC-VC-32-S2

HC-S-33
HC-S-34
HC-S-35
HC-S-36
HC-S-37
HC-S-38
HC-S-39

HC-VC-39-S1
HC-VC-39-S2

HC-S-40
HC-S-41
HC-S-42

HC-VC-42-S1
HC-VC-42-S2

HC-S-43
HC-S-44

Reference B
Reference C

PAHs

X
X
X

X

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

volatile
Organic

Compounds

X
X
X

X

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Grain
Size

X

X

X

X

X
X
X

X

X

X
X
X

Metals

X
X
X

X

X
X
X

X
X
X

X
X
X
X

X
X

Pesticides

X

X

X

X

Bioassays

X

X

X
X

X

X

X
X

Pencil
Pitch

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Diesel

X

X
X
X
X
X

X
X
X
X
X
X
X

X
X
X

X
X
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Table 2 - Sample Collection Dates, Locations, and Mudlme Elevations
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07

HC-VC-07
HC-S-08
HC-S-09
HC-S-10
HC-S-11

HC-VC-11
HC-S-12
HC-S-13

HC-VC-13
HC-S-14
HC-S-15
HC-S-16
HC-S-17
HC-S-18

HC-VC-18
HC-S-19
HC-S-20
HC-S-21
HC-S-22

HC-VC-22
HC-S-23
HC-S-24
HC-S-25
HC-S-26
HC-S-27

HC-VC-27
HC-S-28
HC-S-29
HC-S-30
HC-S-31
HC-S-32

Sampling
Date

10/13/98
10/13/98
10/13/98
10/13/98
10/13/98
10/13/98
10/13/98
10/12/98
10/13/98
10/13/98
10/14/98
10/12/98
10/12/98
10/14/98
10/12/98
10/12/98
10/14/98
10/14/98
10/14/98
10/14/98
10/12/98
10/12/98
10/15/98
10/15/98
10/15/98
10/14/98
10/12/98
10/14/98
10/14/98
10/14/98
10/14/98
10/14/98
10/12/98
10/12/98
10/14/98
10/15/98
10/15/98
10/14/98

Latitude
45° 36.06'
45° 36.05'
45° 36.03'
45° 36.02'
45° 36.01'
45° 36.02'
45° 36.03'
45° 36.03'
45° 36.04'
45° 36.06'
45° 36.06'
45° 36.05'
45° 36.05'
45° 36.03'
45° 36.02'
45° 36.02'
45° 36.01'
45° 36.02'
45° 36.04'
45° 36.05'
45° 36.06'
45° 36.06'
45° 36.06'
45° 36.06'
45° 36.07'
45° 36.05'
45° 36.05'
45° 36.04'
45° 36.02'
45° 36.01'
45° 36.02'
45° 36.03'
45° 36.03'
45° 36.04'
45° 36.05'
45° 36.07'
45° 36.07'
45° 36.06'

Longitude
1 22° 46.38'
122° 46.37'
122° 46.37'
122° 46.37'
122° 46.40'
122° 46.39'
122° 46.39'
122° 46.39'
122° 46.39'
122° 46.38'
122° 46.41'
122° 46.41'
122° 46.41'
122° 46.41'
122° 46.42'
122° 46.42'
1 22° 46.45'
122° 46.44'
122° 46.44'
122° 46.44'
122° 46.43'
122° 46.43'
122° 46.42'
122° 46.45'
1 22° 46.47'
122° 46.47'
122° 46.47'
122° 46.47'
122° 46.48'
122° 46.50'
122° 46.51'
122° 46.52'
122° 46.52'
122° 46.52'
122° 46.52'
122° 46.52'
122° 46.54'
122° 46.54'

Sediment
Elevation in CRD

-46
-37.8
-25.6
-31.6
-34.9
-40.7
-39.2
-40.2
-43.6
-46.1
-48.1
-44
-44

-37.9
-40.2
-40.2
-35.4
-39.9
-37.4
-43.5
-47.8
-48.0
-40

-45.6
-45.8
-45.9
-46.7
-41

-42.7
-36.5
-36.4
-42.3
-43.0
-47.1
-41.4
-45.1
-41.8
-45.9

Refer to notes at the end of this table.
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Table 2 - Sample Collection Dates, Locations, and Mudline Elevations
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HC-VC-32
HC-S-33
HC-S-34
HC-S-35
HC-S-36
HC-S-37
HC-S-38
HC-S-39

HC-VC-39
HC-S-40
HC-S-41
HC-S-42

HC-VC-42
HC-S-43
HC-S-44

Reference Site B
Reference Site C

HC-WS-01-B
HC-WS-01-M
HC-WS-02-B
HC-WS-02-M
HC-WS-03-B
HC-WS-03-M

Sampling
Date

10/12/98
10/14/98
10/15/98
10/14/98
10/15/98
10/14/98
10/15/98
10/15/98
10/12/98
10/15/98
10/15/98
10/15/98
10/12/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98

Latitude
45° 36.06'
45° 36.04'
45° 36.01'
45° 36.07'
45° 36.05'
45° 36.08'
45° 35.97'
45° 35.94'
45° 35.94'
45° 35.92'
45° 36.09'
45° 36.10'
45° 36. 10'
45° 36.12'
45° 36. 10'
45° 44.93'
45° 41 .69'
45° 36.03'
45° 36.03'
45° 36.04'
45° 36.04'
45° 36.05'
45° 36.05'

Longitude
122° 46.54'
122° 46.55'
122° 46.55'
122° 46.57'
122° 46.60'
122° 46.61'
122° 46.56'
122° 46.54'
122° 46.54'
122° 46.53'
122° 46.54'
122° 46.56'
122° 46.56'
122° 46.62'
122° 46.62'
122° 46.25'
122° 45.75'
122° 46.38'
122° 46.38'
122° 46.50'
1 22° 46.50'
122° 46.62'
122° 46.62'

Sediment
Elevation in CRD

-46.3
-43.2
-38

-40.9
-42.6
-41.5
-25.3
-26.7
-27.1
-32.9
-10.8
-11.2
-46.3
-12.9
-17.3

Notes:
Coordinates on NAD 83 Geographic Coordinates
- - = Not Applicable
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Table 3 - Summary of Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Conventional In mg/kg
Ammonia as Nitrogen
Sulfide, Total

Conventionals in %
Carbon, Total Organic
Solids, Total
Solids, Total Volatile

Metals In mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total

Volatlles in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)

Detection
Frequency

32/32
32/32

32/32
44/44
34/34

17/25
25/25
25/25
25/25
25/25
25/25
24/25
25/25
25/25
25/25

0/32
0/32
0/32
0/32
0/32
0/32
0/32
0/32
0/32

Range

12.2 to 224
1.6 to 1830 J

.42 to 3.69
30.1 to 78
1.76 to 12.9

.1 J to 4.4 J
3 to 14
.2 to 6.6 J
14.3 to 35.3
15.3 to 90.1
15.2 to 1160
.02 U to .34
12 to 56
.1 to 2
82 J to 1330 J

5 U to 25 U
5 U to 25 U
5 U to 25 U
5 U to 25 U
5 U to 25 U
5 U to 25 U
5 U to 25 U
5 U to 25 U
5 U to 25 U

Maximum
Detection

224
1830 J

3.69
78

12.9

4.4 J
14

6.6 J
35.3
90.1
1160
0.34

56
2

1330 J

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Location of
Max. Detect.

HC-S-01
HC-S-25

HC-S-01
HC-S-19
HC-S-02

HC-S-19
HC-S-02
HC-S-25
HC-S-14
HC-S-02
HC-S-19
HC-S-25
HC-S-25
HC-S-02
HC-S-25

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

Exceedence E-Ratio
Frequency

0/25
0/25
2/25 1.29

0/25
4/25 2.58
0/25
0/25
0/25
7/25 3.24

0/32
0/32
0/32

0/32
0/32

0/32
0/32

ML

200
700

14

1300
1200

2.3
370
8.4

3800

110

120

50
210

160
1600

Exceedence E-Ratio
Frequency

0/25
0/25
0/25

0/25
0/25
0/25
0/25
0/25
0/25

0/32

0/32

0/32
0/32

0/32
0/32

Refer to notes at the end of this table.
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Table 3 - Summary of Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Volatiles in jjg/kg
m- & p-Xylenes
o-Xylene

TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane

LPAHs fn Mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs (1/2 U)

HPAHs in M9/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene

Detection
Frequency

0/32
0/32

14/44
44/44
7/44

44/44
11/44
15/44

31/33
18/33
31/33
28/33
26/33
33/33
33/33

33/33
33/33
33/33
33/33
33/33
33/33
30/33
33/33
33/33

Range

5 U to 25 U
5 U to 25 U

25 UJ to 962
.5 J to 180 J
100 U to 1100 J
20.9 to 8430
.5 to 6.1
.5 to 7

23 to 20000 U
20 to 20000 U
27 to 20000 U
20 U to 20000 U
20 U to 20000 U
150 to 74000
253 to 124000

170 to 81 000
180 to 86000
150 to 83000
220 to 55000
98 to 63000
170 to 78000
50 to 20000 U
310 to 130000
340 to 11 0000

Maximum
Detection

N/A
N/A

962
180 J

1100 J
8430

6.1
7

14000
3600

12000
14000
2200

74000
124000

81000
86000
83000
55000
63000
78000
11000

130000
110000

Location of
Max. Detect.

HC-S-25
HC-S-19
HC-S-25
HC-S-19
HC-S-25
HC-S-25

HC-S-02
HC-S-24
HC-S-02
HC-S-02
HC-S-24
HC-S-02
HC-S-02

HC-S-02
HC-S-01
HC-S-01
HC-S-01
HC-S-02
HC-S-02
HC-S-19
HC-S-02
HC-S-01

SL

2100

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230

1700
600

Exceedence
Frequency^

0/44

14/33
1/33
14/33
10/33
1/33

23/33
17/33

25/33
26/33

28/33

27/33
24/33
30/33
32/33

E-Ratio

28.00
6.43

12.50
25.93

1.05
49.33
23.85

62.31
53.75

82.09

55.71
47.83
76.47

183.33

ML

2400

2000
1300

13000
3600
2400

21000
29000

5100
3600

3200

21000
1900

30000
4400

Exceedence
Frequency

0/44

3/33
1/33
0/33
1/33
0/33
4/33
6/33

18/33
22/33

21/33

6/33
7/33
6/33

23/33

E-Ratio

7
2.77

3.89

3.52
4.28

15.88
23.89

17.19

3.71
5.79
4.33

25.00

Refer to notes at the end of this table.
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Table 3 - Summary of Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

HPAHs in )jg/kg
Pyrene
Total Benrofluoranthenes
Total HPAHs (1/2 U)

Phenols in tig/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

Phthalates In |jg/kg
Bis(2-ethy1hexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate

Semivolatiles In ng/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

Pesticide pg/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT

Detection
Frequency

33/33
33/33
33/33

3/33
2/33
4/33
0/33
2/33

28/33
7/33
1/33
2/33
1/33
0/33

1/33
0/33

21/33
0/33
0/33
0/33

5/5
4/5
4/5

Range

380 to 11 0000
248 to 144000
2068 to 775000

6 U to 6000 U
6 U to 6000 U
20 U to 20000 U
60 U to 60000 U
20 U to 20000 U

50 to 20000 U
20 to 20000 U
20 U to 20000 U
20 U to 20000 U
20 U to 20000 U
20 U to 20000 U

100Uto100000U
6 U to 6000 U
20 U to 20000 U
20 U to 20000 U
20 U to 20000 U
12 U to 12000 U

1 J to 8 J
2 J to 20 U
3 J to 26

Maximum
Detection

110000
144000
775000

31
51

130
N/A

110

550
110
43

100
25

N/A

110
N/A

860
N/A
N/A
N/A

8 J
5 J

26

Location of
Max. Detect.

HC-S-24
HC-S-01
HC-S-01

HC-S-19
HC-S-19
HC-S-19

HC-S-19

HC-S-43
HC-S-41
HC-S-20
HC-S-42
HC-S-25

HC-S-19

HC-S-38

HC-S-16; S-28; S-43
HC-S-16; S-28
HC-S-16

SL

2600
3200

12000

29
63

670
400
420

8300
970

5100
6200
1200
1400

650
57

540
22
29
28

Exceedence E-Ratio
Frequency^

27/33 42.31
24/33 45.00
28/33 64.58

1/33 1.07
0/33
0/33
0/33
0/33

0/33
0/33
0/33
0/33
0/33
0/33

0/33
0/33
2/33 1.59
0/33
0/33
0/33

ML

16000
9900

69000

210
77

3600
690

1200

760
870

1700
230
290
130

Exceedence
Frequency

14/33
18/33
18/33

0/33
0/33
0/33
0/33
0/33

0/33
0/33
0/33
0/33
0/33
0/33

E-Ratio

6.88
14.55
11.23

Refer to notes at the end of this table.
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Table 3 - Summary of Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Pesticide ug/kg
Total DOT
Aldrin
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC
gamma-Chlordane

Detection
Frequency

5/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5
0/5

Range

5 J to 39 J
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
300 U to 300 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U
20 U to 20 U

Maximum Location of
Detection Max. Detect.

39 J HC-S-16
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

SL

6.9
10
10

10

10

10
10

Exceedence E-Ratio
Frequency

5/5 5.65
0/5
0/5

0/5

0/5

0/5
0/5

ML Exceedence E-Ratio
Frequency

69 0/5

Notes:
N/A = Not Applicable
U = Not detected at the detection limit indicated
J = Estimated concentration
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Table 4 - Sediment Grain Size Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample
Identification

HC-S-01
HC-S-02
HC-S-04
HC-S-05
HC-S-07

HC-VC-7-S2
HC-S-08
HC-S-11

HC-VC-11-S2
HC-S-13

HC-VC-13-S2
HC-S-16

HC-VC-18-S2
HC-S-19
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-32

HC-VC-32-S2
HC-S-34
HC-S-35
HC-S-36
HC-S-39
HC-S-42
HC-S-44
HC-Ref-B
HC-Ref-C

%G ravel
0.1
0.3
0.7
0
0

0.1
0
0
0

0.1
0.1
0
0

3.7
0

0.7
0
0
0
0
0

0.1
0

0.2
0
0
0
0

1.1

%Sand
19.1
54.5
17.7
39.6
12.9
47.8
5.6
13.4
47.8
39.1
96.9
29.6
96.8
64.4
39

58.5
76.9
16

59.2
43.8
96.5
38.2
35.5
76.4
14.9
7.1
11.2
0.9

79.1

%Silt
65

33.1
66.6
45.8
68.3
36.3
73.7
69.8
39.7
46.4
2.1
55.3
2.3

24.4
46.9
30.4
17.4
65

30.6
38.6
2.6

47.2
50.2
17.1
69.4
78.3
72

73.6
16.6

%Clay
15.8
12.1
15

14.6
18.8
15.8
20.7
16.8
12.5
14.4
0.9
15.1
0.9
7.5
14.1
10.4
5.7
19

10.2
17.6
0.9
14.5
14.3
6.3
15.7
14.6
16.8
25.5
3.2

Material Description
Clayey, sandy SILT

Clayey, very silty SAND
Clayey, sandy SILT

Clayey, very sandy SILT
Sandy, clayey SILT

Clayey, very silty SAND
Slightly sandy, clayey SILT

Sandy, clayey, SILT
Clayey, very silty SAND
Clayey, very sandy SILT

SAND
Clayey, sandy SILT

SAND
Slightly clayey, silty SAND
Clayey, very sandy SILT

Slightly clayey, silty SAND
Slightly clayey, silty SAND

Sandy, clayey SILT
Slightly clayey, silty SAND

Clayey, very silty SAND
SAND

Clayey, very sandy SILT
Clayey, very sandy SILT

Slightly clayey, silty SAND
Sandy, clayey SILT

Slightly sandy, clayey SILT
Slightly sandy, clayey SILT

Clayey SILT
Silty SAND
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Table 5 - Summary of Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Conventionals In mg/kg
Ammonia as Nitrogen
Sulfide, Total

Conventionals in %
Carbon, Total Organic
Solids, Total
Solids, Total Volatile

Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total

Volatiles in (jg/kg
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)

Detection
Frequency

18/18
12/12

18/18
18/18
18/18

7/14
14/14
13/14
14/14
14/14
14/14
12/14
14/14
10/14
14/14

0/18
0/18
0/18
0/18
0/18
0/18
0/18
0/18
0/18

Range

1.4 to 327
2 J to 796 J

.03 to 2.95
49 to 81 .4
1.73 to 10.5

.1 UJto1.4J
2 to 15
.1 to 3.3
9 to 29.4
13.3 to 83.2
3 to 576
.02 to. 18
15 to 26
.1 U to 1.4
37 to 656

5Uto10U
5Uto10U
5Uto10U
5Uto10U
5Uto10U
5Uto10U
5Uto10U
5Uto10U
5Uto10U

Maximum
Detection

327
796 J

2.95
81.4
10.5

1.4 J
15

3.3
29.4
83.2
576

0.18
26
1.4

656

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Location of
Max. Detect.

HC-VC-39-S2
HC-VC-7-S2

HC-VC-42-S2
HC-VC-32-S2
HC-VC-11-S1

HC-VC-7-S2
HC-VC-7-S2
HC-VC-7-S2
HC-VC-42-S2
HC-VC-7-S2
HC-VC-7-S2
HC-VC-7-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S2

SL

150
57

5.1

390
450

0.41
140
6.1

410

35
170
110

10
57

40
160

Exceedence E-Ratio
Frequency

0/14
0/14
0/14

0/14
2/14 1.28
0/14
0/14
0/14
3/14 1.6

0/18
0/18
0/18

0/18
0/18

0/18
0/18

ML

200
700

14

1300
1200

2.3
370
8.4

3800

110

120

50
210

160
1600

Exceedence E-Ratio
Frequency

0/14
0/14
0/14

0/14
0/14
0/14
0/14
0/14
0/14

0/18

0/18

0/18
0/18

0/18
0/18

Refer to notes at the end of this table.
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Table 5 - Summary of Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Volatiles in pg/kg
m- & p-Xylenes
o-Xylene

TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane

LPAHs in jig/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs (1/2 U)

HPAHs in pg/kg
Benz(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Detection
Frequency

0/18
0/18

0/3
2/3
0/3

16/18
0/3
0/3

2/18
0/18
5/18
0/18
0/18
15/18
15/18

16/18

16/18
16/18
16/18
16/18
16/18
3/18
16/18

Range

5Uto10U
5Uto10U

25 U to 100 U
.5 U to 24
100 U to 100 U
21 to 2000
.5 U to .5 U
.5 U to .5 U

20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
20 U to 10000
60 U to 20000

20 U to 20000

20 U to 24000
20 U to 21 000
20 U to 16000
20 U to 17000
20 U to 20000
20 U to 4000 U
20 U to 28000

Maximum
Detection

24

2000

510

1000

10000
20000

20000

24000
21000
16000
17000
20000

43
28000

N/A
N/A

N/A

N/A

N/A
N/A

N/A

N/A
N/A

Location of
Max. Detect.

HC-VC-11-S2

HC-VC-42-S2

HC-VC-18-S1

HC-VC-11-S1

HC-VC-42-S2
HC-VC-42-S2

HC-VC-42-S2
HC-VC-7-S1
HC-VC-42-S2
HC-VC-42-S2
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S1
HC-VC-13-S2
HC-VC-7-S1

SL

2100

500
560
960
540

2100
1500
5200

1300

1600

670

1400
230

1700

Exceedence
Frequency^

0/3

1/18
0/18
1/18
0/18
0/18
8/18
5/18

10/18

10/18

10/18

10/18
0/18
10/18

E-Ratio

1.02

1.04

6.67
3.85

15.38

15.00

23.88

14.29

16.47

ML

2400

2000
1300

13000
3600
2400

21000
29000

5100

3600

3200

21000
1900

30000

Exceedence
Frequency^

0/3

0/18
0/18
0/18
0/18
0/18
0/18
0/18

6/18

9/18

7/18

0/18
0/18
0/18

E-Ratio

3.92

6.67

5.00

Refer to notes at the end of this table.
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Table 5 - Summary of Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

lndeno(1 ,2,3-cd)pyrene
Pyrene

Total Benzofluoranthenes

Total HPAHs (1/2 U)
Phenols in M9/k9

2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

Phthalates in pg/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate

Semivolatiles in yg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

Detection
Frequency

16/18
16/18

16/18

16/18

0/17
0/17
0/17
0/17
0/17

2/18
0/18
0/18
0/18
0/18
0/18

0/18
0/18
0/18
0/18
0/18
0/18

Range

20 U to 32000
20 U to 24000

20 U to 36000

1 00 U to 200000

6 U to 1200 U
6 U to 1200 U
20 U to 4000 U
60 U to 12000 U
20 U to 4000 U

20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
20 U to 4000 U

1 00 U to 20000 U
6 U to 1200 U
20 U to 4000 U
20 U to 4000 U
20 U to 4000 U
12 U to 2400 U

Maximum
Detection

32000
24000

36000

200000

N/A
N/A
N/A
N/A
N/A

180
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

Location of
Max. Detect.

HC-VC-42-S2
HC-VC-7-S1;
HC-VC-42-S2
HC-VC-7-S1;
HC-VC-42-S2
HC-VC-42-S2

HC-VC-39-S2

SL

600
2600

3200

12000

29
63

670
400
420

8300
970

5100
6200
1200
1400

650
57

540
22
29
28

Exceedence E-Ratio
Frequency

13/18 53.33
9/18 9.23

10/18 11.25

10/18 16.67

0/17
0/17
0/17
0/17
0/17

0/18
0/18
0/18
0/18
0/18
0/18

0/18
0/18
0/18
0/18
0/18
0/18

ML

4400
16000

9900

69000

210
77

3600
690

1200

760
870

1700
230
290
130

Exceedence
Frequency

8/18
3/18

6/18

6/18

0/17
0/17
0/17
0/17
0/17

0/18
0/18
0/18
0/18
0/18
0/18

E-Ratio

7.27
1.50

3.64

2.90

Notes:
N/A = Not Applicable
U = Not detected at the detection limit indicated
J = Estimated concentration
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Hart Crowser
J-5624-10

Table 6 - Surface Water Sample Identification and Analysis Summary
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
HC-WS-01-B
HC-WS-01-M
HC-WS-02-B
HC-WS-02-M
HC-WS-03-B
HC-WS-03-M

Priority Pollutant
Metals1

X
X
X
X
X
X

Volatile
Organics

X
X
X
X
X
X

PAHs

X
X
X
X
X
X

Semivolatile
Organics

X
X
X
X
X
X

Note:
1 Priority Pollutants Include: Sb, As, Cd, Cr, Cu, Pb, Hg, Ni, Ag, Th, and Zn
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID

Metals in ug/L
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Thallium, Total
Zinc, Total

Volatiles in ug/L
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tefrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene
Total Xylenes

LPAHs in ug/L
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs

HPAHs in ug/L
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Total Benzofluoranthenes
Benzo(g,h,i)perylene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs

Fresh
Acute

9000
360
3.7
549
17

64.6
2.4

1415
1.19
1400
114.4

1120
1120
1120
5300
32000
5280
17500
45000

1700

2300

3980

Fresh
Chronic

1600
190
1.03
178
11.4
2.52

0.012
157
0.12
40

104.5

763
763
763

840

21900

520

620

K9807169-019
HC-WS-01-B

0.09
0.6

0.02
0.4
1.7

2.68
0.5 U
0.7

0.02 U
0.02

5

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1
0.2
0.1
0.4

K9807169-018
HC-WS-01-M

0.05
0.6

0.02 U
0.5

2
2.85
0.5 U
0.7

0.02 U
0.03
5.2

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1
0.2
0.2
0.1
0.3
0.1
0.1
0.1 U
0.2
0.3
0.2
1.8

K98071 69-021
HC-WS-02-B

0.04
0.6

0.02 U
0.2
1.4

0.71
0.5 U
0.6

0.02 U
0.02

3.2

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-020
HC-WS-02-M

0.05
0.6

0.02
0.2 U
2.7

0.61
0.5 U
0.5

0.04
0.02 U
3.2

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

Note:
U = Undetected at or above the MRL
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID

Phenols in ug/L
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

Phthalates in ug/L
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate

Semivolatiles in ug/L
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

Fresh Fresh
Acute Chronic

2120

20 13
10200 2560

90 9.3

K9807169-019
HC-WS-01-B

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.2 U
0.1 U
0.2
0.1 U
0.1 U
0.1 U

5 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

K9807 169-0 18
HC-WS-01-M

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.4 U
0.1 U
0.2
0.1 U
0.2
0.1 U

5U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-021
HC-WS-02-B

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.3 U
0.1 U
0.2
0.1 U
0.1
0.1 U

5 U
1 U

0.1 U
0.1 U
.0.1 U
0.1 U

K98071 69-020
HC-WS-02-M

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.2 U
0.1 U
0.2
0.1 U
0.1
0.1 U

5 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

Note:
U = Undetected at or above the MRL
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID

Metals in ug/L
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Thallium, Total
Zinc, Total

Volatiles in ug/L
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene
Total Xylenes

LPAHs in ug/L
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs

HPAHs in ug/L
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Total Benzofluoranthenes
Benzo(g,h,i)perylene
Chrysene
Dibenz(a ,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs

Fresh
Acute

9000
360
3.7
549
17

64.6
2.4

1415
1.19
1400
114.4

1120
1120
1120
5300
32000
5280
17500
45000

1700

2300

3980

Fresh
Chronic

1600
190
1.03
178
11.4
2.52

0.012
157
0.12
40

104.5

763
763
763

840

21900

520

620

K9807 169-023
HC-WS-03-B

0.05
0.6

0.02 U
0.3
1.9

0.76
0.5 U
0.6

0.02 U
0.02 U
3.6

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-022
HC-WS-03-M

0.04
0.6

0.02 U
0.3
1.6

0.87
0.5 U
0.6

0.02 U
0.02 U
4.4

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

K9807 169-024
HC-RB-100

0.02 U
0.5 U

0.02 U
0.2 U
1.5

0.02
0.5 U
0.2 U

0.02 U
0.02 U
0.5

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.9
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-025
HC-RB-101

0.02 U
0.5 U

0.02 U
0.2 U

1
0.02 U
0.5 U
0.2 U

0.02 U
0.02 U
0.8

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.8
0.5 U
0.5 U
0.5 U
0.5 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

I
t

I

I

Note:
U = Undetected at or above the MRL
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Table 7 - Summary of Surface Water Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID

Phenols in ug/L
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

Phthalates in ug/L
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate

Semivolatiles in ug/L
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

Fresh Fresh
Acute Chronic

2120

20 13
10200 2560

90 9.3

K98071 69-023
HC-WS-03-B

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.2 U
0.1 U
0.1
0.1 U
0.1 U
0.1 U

5 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-022
HC-WS-03-M

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.7 U
0.1 U
0.2
0.1 U
0.1 U
0.1 U

5U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-024
HC-RB-100

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.6 U
0.1 U
0.2
0.1 U
13

0.1 U

5 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

K98071 69-025
HC-RB-101

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

5 U
0.1 U
0.1 U
0.1 U
10

0.1 U

5 U
1 U

0.1 U
0.1 U
0.1 U
0.1 U

Note:
U = Undetected at or above the MRL
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J-5624-10

Table 8 - Percent Pencil Pitch and Diesel in Sediments
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Name
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-12
HC-S-16
HC-S-23
HC-S-24
HC-S-25
HC-S-33
HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-19
HC-S-31
HC-S-30

Lab Code
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K98071 15-003
K9807 11 5-007
K98071 15-010
K98071 15-011
K9807115-013
K9807 11 5-021
K9807169-001
K98071 69-002
K98071 69-003
K98071 69-004
K98071 69-005
K9807169-013
K9807169-016
K9807169-017

Concentration (PPM)

Pencil Pitchl
5020
3060
2060
979
772
678
779
647
1070
572
3200
<50
131
<50
74.7
195
459
1300
8430
57.6
311

Diesel2
779
87
<50
183
115
135
106
77
115
58 -
77
962
121
96
375
<50
<50
<50
<50
<50
<50

TPH
Backgrounds

97
<50
<50
88
81
94
77
81
108
107
67
<50
82
22
<50
85
122
106
<50
79
62

TPH4
5896
3147
2060
1250
968
907
962
805
1293
737
3344
962
334
118
450
280
581
1406
8430
137
373

% of TPH

Pencil Pitch
85
97
100
78
80
75
81
80
83
78
96
<5
39
<15
17
70
79
92
100
42
83

Diesel
13
3
<5
15
12
15
11
10
9
8
2
100
36
81
83
<5
<5
<5
<5
<5
<5

TPH
Background

2
<5
<5
7
8
10
8
10
8
15
2
<5
25
19
<5
30
21
8
<5
58
17

Notes:
1 Calculated from the sum of LCRMA HPAHs.
2 Calculated from the sum of Pristane + Phytane.
3 Calculated from the sum of nC25 - nC31 odd alkanes.
4 Total Petroleum Hydrocarbons (TPH) calculated as the sum of Pencil Pitch, Diesel and TPH Background.
NC = Not Calculated because the TPH concentration was too low to accurately differentiate Diesel from the TPH Background.

Page 1 of 1



Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
Metals in mg/kg

HC-S-19
HC-S-25
HC-S-02
HC-S-09
HC-S-19
HC-S-25
HC-S-02
HC-S-04
HC-S-09
HC-S-13
HC-S-19
HC-S-25
HC-S-26

LPAHs in jig/kg
HC-S-02
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-11 -
HC-S-16
HC-S-19
HC-S-20
HC-S-38
HC-S-41
HC-S-42
HC-S-24
HC-S-02
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-16
HC-S-19
HC-S-20
HC-S-24
HC-S-38
HC-S-41
HC-S-42
HC-S-02
HC-S-04
HC-S-05
HC-S-07
HC-S-11

Chemical Constituent

Cadmium, Total
Cadmium, Total

Lead, Total
Lead, Total
Lead, Total
Lead, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total
Zinc, Total

Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene
Acenaphthene

Acenaphthylene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene
Anthracene

Fluorene
Fluorene
Fluorene
Fluorene
Fluorene

Concentration
(mg/kg)

5.6
6.6 J
837
626
1160
644 J
855
450
563

798 J
1020J
1330J
435 J

14000
1100
560
990
810
960
940
630

6100
1500
4000
1600
920
3600
12000
1700
1400
1700
1200
1300
1700
1900
5900
2000
6600
4100
2000
1500
14000
670
570
730
590

SL

5.1
5.1
450
450
450
450
410
410
410
410
410
410
410

500
500
500
500
500
500
500
500
500
500
500
500
500
560
960
960
960
960
960
960
960
960
960
960
960
960
960
960
540
540
540
540
540

SL
Enrichment

Ratio

1.10
1.29
1.86
1.39
2.58
1.43
2.09
1.10
1.37
1.95
2.49
3.24
1.06

28.00
2.20
1.12
1.98
1.62
1.92
1.88
1.26

12.20
3.00
8.00
3.20
1.84
6.43
12.50
1.77
1.46
1.77
1.25
1.35
1.77
1.98
6.15
2.08
6.88
4.27
2.08
1.56

25.93
1.24
1.06
1.35
1.09

ML

2000

2000

2000

2000

3600

ML
Enrichment

Ratio

7.00

3.05

2.00

1.80

3.89

Refer to notes at the end of this table.
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
LPAHs in pg/kg

HC-S-16
HC-S-19
HC-S-20
HC-S-24
HC-S-41
HC-S-24
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-28
HC-S-30
HC-S-38
HC-S-39
HC-S-41
HC-S-42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-16
HC-S-24

HPAHs in jig/kg
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07

Chemical Constituent

Fluorene
Fluorene
Fluorene
Fluorene
Fluorene

Naphthalene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Total LPAHs
Total LPAHs
Total LPAHs

Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)

Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene

Concentration
(mg/kg)

620
2500
700
1200
650

2200
49000
74000
16000
6400
4700
3100
6100
4300
5000
5700
2100
2700
4900
26000
7900
1900
15000
1700
1600

23000
4700
7800
5300
99000
124000
41000
10470
8130
9920
7120
8110
9380
8980

29010

77000
81000
28000
13000
8600
7000
12000

SL

540
540
540
540
540

2100
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
5200
5200
5200
5200
5200
5200
5200
5200
5200
5200
5200

1300
1300
1300
1300
1300
1300
1300

ST
Enrichment

Ratio

1.15
4.63
1.30
2.22
1.20
1.05

32.67
49.33
10.67
4.27
3.13
2.07
4.07
2.87
3.33
3.80
1.40
1.80
3.27
17.33
5.27
1.27

10.00
1.13
1.07

15.33
3.13
5.20
3.53
19.04
23.85
7.88
2.01
1.56
1.91
1.37
1.56
1.80
1.73
5.58

59.23
62.31
21.54
10.00
6.62
5.38
9.23

ML

21000
21000

21000

21000

29000
29000

29000

5100
5100
5100
5100
5100
5100
5100

m:
Enrichment

Ratio

2.33
3.52

1.24

1.10

3.41
4.28

1.00

15.10
15.88
5.49
2.55
1.69
1.37
2.35

Refer to notes at the end of this table. Page 2 of 8
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Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HPAHs in pg/kg

HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-35
HC-S-38
Hc-S-39
HC-S-41
HC-S-42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-35
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-01
HC-S-02
HC-S-03

Chemical Constituent

Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene

Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene

Benzo(g , h , I )perylene
Benzo(g,h,l)perylene
Benzo(g,h,l)perylene

Concentration
(mg/kg)

8200
11000
11000
4600
4800
9000

44000
14000
4000
37000
2300
3200
2700
1500

29000
6200
15000
11000
86000
82000
33000
15000
9600
9100
13000
11000
12000
13000
5500
5400
11000
55000
18000
4900
39000
2700
4000
3300
1800

31000
6700
1700

20000
14000
55000
50000
22000

SL

1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
670
670
670

SL
Enrichment

Ratio

6.31
8.46
8.46
3.54
3.69
6.92
33.85
10.77
3.08

28.46
1.77
2.46
2.08
1.15

22.31
4.77
11.54
8.46
53.75
51.25
20.63
9.38
6.00
5.69
8.13
6.88
7.50
8.13
3.44
3.38
6.88
34.38
11.25
3.06

24.38
1.69
2.50
2.06
1.13

19.38
4.19
1.06

12.50
8.75

82.09
74.63
32.84

ML

5100
5100
5100

5100
5100
5100

5100

5100
5100
5100
5100
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600
3600

3600

3600
3600

3600
3600
3200
3200
3200

ML
Enrichment

Ratio

1.61
2.16
2.16

1.76
8.63
2.75

7.25

5.69
1.22
2.94
2.16
23.89
22.78
9.17
4.17
2.67
2.53
3.61
3.06
3.33
3.61
1.53
1.50
3.06
15.28
5.00
1.36
10.83

1.11

8.61
1.86

5.56
3.89
17.19
15.63
6.88

Refer to notes at the end of this table.
Page 3 of 8



Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HPAHs in pg/kg

HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-1 1
HC-S-13
HC-S-1 4
HC-S-1 6
HC-S-1 9
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC-S-30
HC-S-32
HC-S-35
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-1 1
HC-S-13
HC-S-1 4
HC-S-1 6
HC-S-1 9
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC-S-30
HC-S-32
HC-S-38

Chemical Constituent

Benzo(g,h,l)perylene
Benzo(g,h,l)perylene
Benzo(g,h,l)perylene
Benzo(g,h,l)perylene
Benzo(g,h,l)perylene
Benzo(g,h,l)perylene
Benzo(g,h,l)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g , h , i)pery lene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g , h , i) pery lene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene

Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene

Concentration
(mg/kg)

11000
7100
5100
9400
6800
8600
8900
3900
4000
7600
38000
13000
3300

27000
1000
1900
2800
2500
1200
1200

23000
5400
1300
16000
11000
75000
78000
30000
11000
7800
6300
10000
8600
11000
11000
4500
4500
8900

46000
14000
3800
38000
1500
2200
3200
3000
1200

31000

SL

670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

SL
Enrichment

Ratio

16.42
10.60
7.61
14.03
10.15
12.84
13.28
5.82
5.97
11.34
56.72
19.40
4.93
40.30
1.49
2.84
4.18
3.73
1.79
1.79

34.33
8.06
1.94

23.88
16.42
53.57
55.71
21.43
7.86
5.57
4.50
7.14
6.14
7.86
7.86
3.21
3.21
6.36
32.86
10.00
2.71
27.14
1.07
1.57
2.29
2.14
0.86

22.14

ML

3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200

3200
3200

3200
3200
21000
21000
21000

21000

21000

21000

ML
Enrichment

Ratio

3.44
2.22
1.59
2.94
2.13
2.69
2.78
1.22
1.25
2.38
11.88
4.06
1.03
8.44

7.19
1.69

5.00
3.44
3.57
3.71
1.43

2.19

1.81

1.48

Refer to notes at the end of this table. Page 4 of 8



Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HPAHs in pg/kg

HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-1 1
HC-S-13
HC-S-1 4
HC-S-1 6
HC-S-1 9
HC-S-20
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-32
HC-S-35
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-1 1
HC-S-13
HC-S-14
HC-S-1 6
HC-S-1 9
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28

Chemical Constituent

Chrysene
Chrysene
Chrysene
Chrysene

Dibenz(a, h)anthracene
Dibenz(a,h)anthracene
Dibenz(a, h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a, h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene
Dibenz(a,h)anthracene

Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene

Concentration
(mg/kg)

7000
1700
16000
11000
1200
730
670
1200
1100
1300
2200
870
570
1700
11000
3100
800

4700
350
630
540
290
280
7200
1700
290
3900
2600

120000
130000
42000
21000
18000
13000
19000
13000
16000
21000
9600
13000
21000

70000 J
26000
7200
84000
3100
5500
6500

SL

1400
1400
1400
1400
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
230
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700

SL
Enrichment

Ratio

5.00
1.21
11.43
7.86
5.22
3.17
2.91
5.22
4.78
5.65
9.57
3.78
2.48
7.39

47.83
13.48
3.48

20.43
1.52
2.74
2.35
1.26
1.22

31.30
7.39
1.26
16.96
11.30
70.59
76.47
24.71
12.35
10.59
7.65
11.18
7.65
9.41
12.35
5.65
7.65
12.35
41.18
15.29
4.24

49.41
1.82
3.24
3.82

ML

1900

1900
1900
1900
1900

1900

1900
1900

30000
30000
30000

30000

30000

ML
Enrichment

Ratio

1.16

5.79
1.63

2.47

3.79

2.05
1.37
4.00
4.33
1.40

2.33

2.80

Refer to notes at the end of this table. Page 5 of 8



Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HPAHs in yg/kg

HC-S-30
HC-S-32
HC-S-34
HC-S-35
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-44
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC-S-30
HC-S-32
HC-S-34
HC-S-35
HC-S-37
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-43
HC-S^4
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-05

Chemical Constituent

Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene

lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene

Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene

Concentration
(mg/kg)

5200
2000
2300
2700
58000
13000
3000

24000
17000
1800

110000
92000
40000
19000
10000
10000
17000
12000
15000
14000
7100
6600
13000
60000
21000
6000
41000
1800
3400
5100
4600
1300
1300
2300
900

53000
10000
2600
25000
18000
1700
1400

98000
100000
40000
21000
20000
20000

SL

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600

2600
2600
2600
2600
2600
2600

SL
Enrichment

Ratio

3.06
1.18
1.35
1.59

34.12
7.65
1.76
14.12
10.00
1.06

183.33
153.33
66.67
31.67
16.67
16.67
28.33
20.00
25.00
23.33
11.83
11.00
21.67
100.00
35.00
10.00
68.33
3.00
5.67
8.50

41.18
2.17
2.17
3.83
1.50

88.33
16.67
4.33

41.67
30.00
2.83
2.33
37.69
38.46
15.38
8.08
7.69
7.69

ML

30000

4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400

4400
4400
4400

4400
4400

4400
4400

16000
16000
16000
16000
16000
16000

ML
Enrichment

Ratio

1.93

25.00
20.91
9.09
4.32
2.27
2.27
3.86
2.73
3.41
3.18
1.61
1.50
2.95
13.64
4.77
1.36
9.32

0.77
1.16
1.05

12.05
2.27

5.68
4.09

6.13
6.25
2.50
1.31
1.25
1.25

Refer to notes at the end of this table. Page 6 of 8



Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HPAHs in pg/kg

HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-19
HC-S-20
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC-S-30
HC-S-34
HC-S-35
HC-S-38
HC-S-39
HC-S-41
HC-S-42
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09

Chemical Constituent

Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene

Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes

Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs

Concentration
(mg/kg)

13000
21000
14000
16000
22000
11000
17000
25000
68000
25000
7500

110000
3700
6800
7000
5000
2800
2700

46000
10000
22000
16000

144000
141000
5600
22100
13500
11300
20100
13800
16000
18400
7500
6500
14600
7000
47000
3400
5600

775000
759000
296000
134300
95330
75470
122700
88500
106900

SL

2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
2600
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
12000
12000
12000
12000
12000
12000
12000
12000
12000

SL
Enrichment

Ratio

5.00
8.08
5.38
6.15
8.46
4.23
6.54
9.62

26.15
9.62
2.88

42.31
1.42
2.62
2.69
1.92

41.18
1.04

17.69
3.85
8.46
6.15

45.00
44.06
1.75
6.91
4.22
3.53
6.28
4.31
5.00
5.75
2.34
2.03
4.56
2.19
14.69
1.06
1.75

64.58
63.25
24.67
11.19
7.94

41.18
10.23
7.38
8.91

ML

16000

16000
16000

16000
16000
16000
16000

16000

16000

16000
16000
9900
9900

9900
9900
9900
9900
9900
9900
9900

9900

9900

69000
69000
69000
69000
69000
69000
69000
69000
69000

ML
Enrichment

Ratio

1.31

1.00
1.38

1.06
1.56
4.25
1.56

6.88

2.88

1.38
1.00

14.55
14.24

2.23
1.36
1.14
2.03
1.39
1.62
1.86

1.47

4.75

11.23
11.00
4.29
1.95
1.38
1.09
1.78
1.28
1.55

Refer to notes at the end of this table. Page 7 of 8



Table 9 - Surface Sediment Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HPAHs in ug/kg

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-25
HC-S-26
HC-S-28
HC-S-32
HC-S-35

Phenols in pg/kg
HC-S-19

Semivolatiles in
Mg/kg

HC-S-19
HC-S-38

Pesticides/PCBs
Mg/kg

HC-S-16
HC-S-28
HC-S-36
HC-S-39
HC-S-43

Chemical Constituent

Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs

2,4-Dimethylphenol

Dibenzofuran
Dibenzofuran

Total DOT
Total DOT
Total DOT
Total DOT
Total DOT

Concentration
(mg/kg)

121500
54570
62370
111800
44500

427700
15450
28550
38030
12890
16780

31

660
860

39 J
23 J
15J
7 J
28 J

SL

12000
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000

29

540
540

6.9
6.9
6.9
6.9
6.9

—— 3T ——
Enrichment

Ratio

10.13
4.55
5.20
9.32
3.71
35.64
1.29
2.38
3.17
1.07
1.40

1.07

1.22
1.59

5.65
3.33
2.17
1.01
4.06

ML

69000

69000

69000

ML
Enrichment

Ratio

1.76

1.62

6.20

Notes:
J = Estimated concentration. Value is less than Method Reporting Limit, but greater than Method

Detection Limit.
SL = Screening Level from LCRMA.
ML = Maximum Level from LCRMA.
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Table 10 - Subsurface Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
Metals in mg/kg

HC-VC-11-S2
HC-VC-7-S2
HC-VC-11-S2
HC-VC-7-S1
HC-VC-7-S2

LPAHs in pg/kg
HC-VC-18-S1
HC-VC-11-S1
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S2

HC-VC-11-S1
HC-VC-11-S2
HC-VC-42-S2
HC-VC-7-S2

HPAHs in pg/kg
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2

HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1

Chemical Constituent

Lead, Total
Lead, Total
Zinc, Total
Zinc, Total
Zinc, Total

Acenaphthene
Anthracene

Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene
Phenanthrene

Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)
Total LPAHs (1/2 U)

Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene
Benz(a)anthracene

Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene
Benzo(a)pyrene

Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene

Concentration
(mg/kg)

527
576
656
469
650

510
1000
4300
8400
2200
2200
2400
4500
10000
6100
7300
18400
20000
16100

7500
15000
4100
1600
3900
4400
9400

20000
20000
9300
8200
18000
4800
1900
4300
4800
11000
24000
23000
11000
5200
9600
2600
1300
3000

SL

450
450
410
410
410

500
960
1500
1500
1500
1500
1500
1500
1500
1500
5200
5200
5200
5200

1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
670
670
670
670
670

SL
Enrichment

Ratio

1.17
1.28
1.60
1.14
1.59

1.02
1.04
2.87
5.60
1.47
1.47
1.60
3.00
6.67
4.07
1.40
3.54
3.85
3.10

5.77
11.54
3.15
1.23
3.00
3.38
7.23
15.38
15.38
7.15
5.13
11.25
3.00
1.19
2.69
3.00
6.88
15.00
14.38
6.88
7.76
14.33
3.88
1.94
4.48

ML

1300
5100

5100
5100
5100
5100
3600
3600
3600

3600
3600
3600
3600
3600
3600
3200
3200

ML
Enrichment

Ratio

5.77
2.94

1.84
3.92
3.92
1.82
2.28
5.00
1.33

1.19
1.33
3.06
6.67
6.39
3.06
1.63
3.00

Refer to notes at the end of this table.
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Table 10 - Subsurface Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2

Chemical Constituent
Benzo(g,h,i)perylene
Benzo(g,h,i)pen/lene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene
Benzo(g,h,i)perylene

Chrysene
Chn/sene
Chn/sene
Chn/sene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene
Chrysene

Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene
Fluoranthene

lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene
lndeno(1 ,2,3-cd)pyrene

Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene
Pyrene

Concentration
(mg/kg)

3300
7300
16000
14000
6800
7300
14000
4000
1800
3800
4200
8900
19000
20000
9800
10000
21000
5700
2300
5500
6200
11000
27000
28000
14000
9200
18000
4400
2200
5500
6000
690
1100
730

15000
32000
25000
12000
9100
18000
5000
5000
5600
10000
24000
24000
12000

SL
670
670
670
670
670
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
600
600
600
600
600
600
600
600
600
600
600
600
600
2600
2600
2600
2600
2600
2600
2600
2600
2600

SL
Enrichment

Ratio
4.93
10.90
23.88
20.90
10.15
5.21
10.00
2.86
1.29
2.71
3.00
6.36
13.57
14.29
7.00
5.88
12.35
3.35
1.35
3.24
3.65
6.47
15.88
16.47
8.24
15.33
30.00
7.33
3.67
9.17
10.00
1.15
1.83
1.22

25.00
53.33
41.67
20.00
3.50
6.92
1.92
1.92
2.15
3.85
9.23
9.23
4.62

ML
3200
3200
3200
3200
3200

4400
4400

4400
4400

4400
4400
4400
4400

16000

16000
16000

ML
Enrichment

Ratio
1.03
2.28
5.00
4.38
2.13

2.09
4.09

1.25
1.36

3.41
7.27
5.68
2.73

1.13

1.50
1.50

Refer to notes at the end of this table.
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Table 10 - Subsurface Locations that Exceeded LCRMA SLs or MLs
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample ID
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-42-S1
HC-VC-42-S2
HC-VC-7-S1
HC-VC-7-S2

Chemical Constituent
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes
Total Benzofluoranthenes

Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs
Total HPAHs

Concentration
(mg/kg)
13100
25000
7500
3400
7100
7300
17100
36000
36000
18000
70100
140600
38300
16500
38600
42300
91700
200000
192000
94900

SL
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
12000
12000
12000
12000
12000
12000
12000
12000
12000
12000

SL
Enrichment

Ratio
4.09
7.81
2.34
1.06
2.22
2.28
5.34
11.25
11.25
563
5.84
11.72
3.19
1.38
3.22
3.53
7.64
16.67
16.00
7.91

ML
9900

9900
9900
9900
9900
69000
69000

69000
69000
69000
69000

ML
Enrichment

Ratio
1.32

1.73
3.64
3.64
1.82
1.02
2.04

1.33
2.90
2.78
1.38

Notes:
J = Estimated concentration. Value is less than Method Reporting Limit, but greater than Method
Detection Limit.
SL = Screening Level from LCRMA.
ML = Maximum Level from LCRMA.
E-Ratio = The enrichment ratio of a sample concentration to the SL and ML value.
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Table 11 - Vertical Distribution of Chemical Constituents above the LCRMA
Port of Portland, Terminal 4 • Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
Depth in Feet

Metals In mg/kg
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

LPAHs In Mg/kg
Total LPAHs

HPAHs In pg/kg
Total HPAHs

TPH In mg/kg
Penal Pitch
Diesel

HC-S-07 HC-VC-7-S1 HC-VC-7-S2
0 to 0 3 0 to 2.0 2 0 to 4.2

0.3 0.6 1 4
7 8 15
2 2.4 3.3

31.9 27.3 23.2
64 62.8 83 2
322 361 [ 576
0.16 015 0.18
27 26 25
0.8 0.9 1.4
399 [" 469 J~ "650

9,920 I 12,000 L_1Ji1™

122,700 | 192,000 | 94,900

1,240 1.920 938
108 NR NR

HC-S-11 HC-VC-11-S1HC-VC-11-S2
0 to 0.3 0 to 2.1 21 to 40

0.6 0.3
9 7

1.9 1.2
31.2 25.3
70.4 52.1
357 169
0.13 0.09
27 24
0.7 0.6
397 273

9J?80_J 7i2?<>

121,500 [ 70,100

1,230 703
<100 <100

1 1
12
3.2

22.6
783

L_J2-_
012
24
1.2

L 656

18,400

140,600

1,400
<100

HC-S-13 HC-VC-13-S1 HC-VC-13-S2
0 to 0.3 0 to 2.0 2 0 to 4.0

0.2 0.1 0 1
5 2 2
2 02 02

24.6 9 107
45.3 133 152
289 25.8 23 9
0 06 0 03 0 02
21 15 17
04 01 01
798 ] 61 65

3,500 182 148

54,570 J 2,258 2.073

551 23 21
<100 <25 NR

HC-S-18 HC-VC-18-S1 HC-VC-18-S2
0 to 0.3 0 to 2 2 2 2 to 4 0

NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR
NR NR NR

NR 3,830 1,320

NR ( 38,300 J 16,500

2,600 385 166
<100 NR NR

HC-S-22 HC-VC-22-S1 HC-VC-22-S2
0 to 0.3 0 to 2 0 2 0 to 4.0

0.2 0 1 0.1
5 2 2
1 0.1 0.1

231 11.8 96
441 17.6 134
125 12.1 3

0.09 0.02 0 02
23 17 16
0.3 01 01
225 55 37

3,120 237 60

~44~50b"] 2,563 100

449 26 ND
<100 NR NR

Notes:
f_jexceeds LCRMA Screening Level
Qjexceeds LCRMA Maximum Level
NR Not Reported
ND Not Detected
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Table 11 -Vertical Distribution of Chemical Constituents above the LCRMA
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample ID
Depth In Feet

Metals In mg/kg
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc -

LPAHs In ug/kg
Total LPAHs

HPAHs In pg/kg
Total HPAHs

TPH In mg/kg
Pencil Pitch
Diesel

HC-S-27 HC-VC-27-S1 HC-VC-27-S2
Oto03 0 to 1.9 1.9 to 3 5

NR 03 02
NR 5 5
NR 0.8 1.1
NR 221 18.5
NR 47.8 43
NR 116 144
NR 0 08 0 08
NR 22 22
NR 04 04
NR 193 245

NR 4,700 4,900

NR [ 38,600 J 42,300

1,400 385 422
<100 NR NR

HC-S-32 HC-VC-32-S1 HC-VC-32-S2
Oto03 Oto18 1.8to40

0.1 NR NR
4 NR NR

05 NR NR
21.8 NR NR
34.6 NR NR
51 6 NR NR
0.07 NR NR
22 NR NR
02 NR NR
146 NR NR

1,383 530 60

12,890 J 4,770 100

130 48 ND
<100 NR NR

HC-S-39 HC-VC-39-S1 HC-VC-39-S2
0 to 0 3 0 to 2.0 2.0 to 4.0

02 01 01
4 3 4

0 2 0.2 0.2
26.4 23 8 27.4
38 38.4 44 4

301 193 27.6
0 08 0 08 0 08
22 22 24
0 2 0.4 0.4
104 89 109

IIK???Z3 87° 60

7,200 8,010 5,380

727 80 54
<50 NR NR

HC-S-42 HC-VC-42-S1 HC-VC-42-S2
0 to 0 3 0 to 2 0 20 to 40

02 01 02
4 4 5

0.3 02 07
27 3 25.5 29 4
40 7 40.4 54.6
36 23 9 79 1

007 0.07 013
22 23 23
02 0.2 04
124 100 207

ziir2r*ir.i"ZiM9?" XZ^M??!"!
120,500 | 91,700 | 200,000

1,220 906 2,000
<100 NR NR

Notes:
[ exceeds LCRMA Screening Level
Qjexeeeds LCRMA Maximum Level
NR Not Reported
ND Not Detected
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Table 12 - Summary of Pencil Pitch and Diesel Results
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Hart Crowser
J-5624-10

Sample Name
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101
HC-S-10
HC-S-1 1
HC-S-12
HC-S-1 3
HC-S-1 4
HC-S-1 5
HC-S-16
HC-S-1 7
HC-S-1 8
HC-S-1 9
HC-S-20
HC-S-21
HC-S-22
HC-S-23
HC-S-24
HC-S-1 02
HC-S-25
HC-S-26
HC-S-27
HC-S-28
HC-S-29
HC-S-30
HC-S-31
HC-S-32
HC-S-33
HC-S-34
HC-S-35
HC-S-36
HC-S-37
HC-S-38
HC-S-39
HC-S-40
HC-S-41
HC-S-42
HC-S-43
HC-S-44

Lab Code
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807097-038
K9807097-039
K9807097-040
K9807 11 5-001
K9807 11 5-002
K9807 11 5-003
K9807 11 5-004
K9807 11 5-005
K9807 11 5-006
K9807 11 5-007
K9807 11 5-008
K9807 169-01 2
K9807 169-0 13
K9807169-014
K9807169-015
K9807 11 5-009
K98071 15-010
K98071 15-011
K9807115-012
K9807115-013
K98071 15-014
K9807115-015
K9807115-016
K9807115-017
K9807169-017
K9807169-016
K98071 15-020
K98071 15-021
K98071 69-002
K9807115-018
K9807169-001
K9807115-019
K9807 169-005
K9807 169-004
K9807 169-003
K9807 169-009
K9807 169-008
K98071 69-007
K9807 169-006

Hencil
Pitch1

-
-
-
-
-
-
-
-
-
-
960
-
-
-
-
350
-

1100
2600

-
-

1800
-
-
-
-
-
-

1400
-
910
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Pencil
Pitch2

7730
7620
2940
1350
963
763
1240
894
1080
1260
-

1230

551
630
-

1130
-
-
-

1600
-
449
-

4320
1930
157
289
-
384
-

319
-
130
-
100
170
20.9
88.7
3360
727
-

1710
1220
101
84.1

Pencil
Pitch3

-
-
-
-
-
-
-
-
-
-
-
-
647

-
-
-
-
-

8430
-
-
-
573
-
-
-
-
-
-
-
-

57.6
-

131
-
-
-
-
-
-
195
-
-
-
-

Diesel4
-
-
-
-
-
-
-

<100
<100
<100
<100
<100

-
<100
<100
<100

-
<100
<100

-
<100
<100
<100
-
-

<25
-

<100
<100
<100
<100

-
-

<100
-
-

<100
-

<100
-
-
-

<100
<100
<100
<100

Diesel5

779
87
<50
183
115
135
106
-
-
-
-
-
77
-
-
-

115
-
-
<50
-
-
-
58
77
-
962
-
-
-
-
<50
<50
-

212
375
-
96
-

<50
<50
<50
-
-
-
-

Refer to notes at the end of this table.
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Table 12 - Summary of Pencil Pitch and Diesel Results
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Name
HC-VC-7-S1
HC-VC-7-S2
HC-VC-11-S1
HC-VC-11-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-18-S1
HC-VC-18-S2
HC-VC-22-S1
HC-VC-22-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2

Lab Code
K9807097-004
K9807097-005
K9807097-013
K9807097-014
K9807097-007
K9807097-008
K9807097-001
K9807097-002
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029

Pencil
Pitch1

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Pencil
Pitch2

1920
938
703

1400
23
21
385
166
26
ND
385
422
48
ND
80
54
906

2000

Pencil
Pitch3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Diesel4

NR
NR

<100
<100
<25
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Diesel5

NR
NR
-
-
-

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Hart Crowser
J-5624-10

Notes:
1 Pencil Pitch measured by NWTPH-Dx.
2 Pencil Pitch calculated as a function of LCRMA HPAHs using the BNA extract for analysis.
3 Pencil Pitch calculated as a function of LCRMA HPAHs + alkylated homologs of fluoranthene,

pyrene and chrysene. The aromatic fraction of the NWTPH-Dx extract was used for the analysis.
4 Diesel measured by NWTPH-Dx.
5 Diesel calculated as a function of Pristane and Phytane. The aliphatic fraction of the NWTPH-Dx
extract was used for the analysis.

NR = Not Reported
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Table 13 - Presentation of Sediment Grain Size for Bioassay Samples and
Selection of Appropriate Reference Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample #
Phase 1
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
Phase 2
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-11
HC-S-16
HC-S-19
HC-S-22
HC-S-24
HC-S-30
REF-B
REF-C

% Fines n

23.1
84.0
64.5
23.4
85.1
92.9

80.8
81.6
60.4
87.1
86.6
70.4
31.9
61.0
40.8
40.8
99.1
19.8

Reference Sediment for Statistical Analyses

REF-C
REF-B
REF-B
REF-C
REF-B
REF-B

REF-B
REF-B
REF-B
REF-B
REF-B
REF-B
REF-C
REF-B
REF-C
REF-C

--
--

Notes:
1 Percent Fines is the sum of % Silt and % Clay.
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Table 14 - Summary of Sediment Bioassay Results - Amphipod Bioassay (Hyallela azteca)
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Identification
PHASE 1
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
RefB
RefC
Neg. Control
PHASE 2
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30
RefB
RefC
^eg. Control

Test Mean
Mortality (MT) in

percent

7.5
16.3
5.0
3.8
6.3
7.5
3.8
1.3
1.3

35.0
37.5
28.8
20.0
18.8
27.5
16.3
30.0
33.8
12.5
13.8
26.3
15.0

Reference Mean
Mortality (MR) in

percent

1.3
3.8
3.8
1.3
3.8
3.8
-
-
-

13.8
13.8
13.8
13.8
13.8
13.8
26.3
13.8
26.3
26.3
-
-
-

MT-MR

6.2
12.5
1.2
2.5
2.5
3.7
-
-
-

21.2
23.7
15
6.2
5

13.7
-10
16.2
7.5

-13.8
-
-
—

P-Value

0.04
0.01
-
-
-
-
-
-
-

0.003
0.002
0.04
-
-

0.04
-

0.01
-
-
-
-
-

Single-Hit Criteria ' (MT

MR > 1 5%)

Pass
Pass
Pass
Pass
Pass
Pass
-
-
-

Fail
Fail

Pass
Pass
Pass
Pass
Pass
Fail
Pass
Pass
-
-
-

Two-Hit Criteria 2

(significant diff. btwn
MT and MR)

yes
yes
no
no
no
no
-
-
-

yes
yes
yes
no
no
yes
no
yes
no
no
-
-
-

Overall
Result3

Pass
Pass
Pass
Pass
Pass
Pass
-
-
-

iil!l̂ !IP:

Pass
ipJpJii

Pass
^Milll

Pass
Pass
-
-
-

Notes:
10ne Hit Required to Fail Bioassay
2 Two Hits Required to Fail Bioassay
3 A test fails if either of the following is true:
"Fail" of the single-hit criteria for the corresponding sample from any of Tables 10, 11, or 12.
"Yes" for any two-hit criteria for the corresponding sample from any two of Tables 10,11, or 12.
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J-5624-10

Table 15 - Summary of Sediment Bioassay Results - Midge Acute Bioassay (Chironomus tentans)
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Identification
PHASE 1
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
RefB
RefC
Neg. Control
PHASE 2
HC-S-01
HC-S-04
HC-S-Q5
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S24
HC-S-30
RefB
RefC
Neg. Control

lest Mean
Mortality (MT) in

percent

27.5
40.0
35.0
26.3
41.3
28.8
28.8
20.0
15.0

47.5
30.0
31.3
25.0
26.3
17.5
12.5
33.8
30.0
8.6
12.5
21.3
3.8

Keference Mean
Mortality (MR) in

percent

20.0
28.8
28.8
20.0
28.8
28.8
-
-
-

12.5
12.5
12.5
12.5
12.5
12.5
21.3
12.5
21.3
21.3
-
-
-

MT-MR

7.5
11.2
6.2
6.3
12.5

0
-
-
-

35
17.5
18.8
12.5
13.8

5
-8.8
21.3
8.7

-12.7
-
-
-

P-Value

-
-
-
-

0.03
-
-
-
-

0.00001
0.03
0.04
-
-
-
-

0.007
-
-
-
-
-

Single-Hit Criteria ' (MT

- MR > 20%)

Pass
Pass
Pass
Pass
Pass
Pass
-
-
-

Fail
Pass
Pass
Pass
Pass
Pass
Pass
Fail
Pass
Pass
-
-
-

Two-Hit Criteria *
(significant diff. btwn

MT and MR)

no
no
no
no
yes
no
-
-
-

yes
yes
yes
no
no
no
no
yes
no
no
-
-
-

Overall
Result3

Pass
Pass
Pass
Pass
Pass
Pass
-
_
-

iiiifflli

Pass

Passllljjlfjjifl
Pass
Pass

_
-
-

Notes:
10ne Hit Required to Fail Bioassay
2 Two Hits Required to Fail Bioassay
3 A test fails if either of the following is true:
"Fail" of the single-hit criteria for the corresponding sample from any of Tables 10,11, or 12.
'Yes" for any two-hit criteria for the corresponding sample from any two of Tables 10, 11, or 12.
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Hart̂ PCwser
J-5624-10

Table 16 - Summary of Sediment Bioassay Results - Midge Chronic Bioassay (Chironomus tentans)
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

Sample Identification
PHASE 1
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
RefB
RefC
Neg. Control
PHASE 2
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30
RefB
RefC
^eg. Control

Test Mean Individual
Biomass (Bj) in mg

2.01
1.32
1.71
1.50
1.64
1.46
1.60
1.73
1.69

0.19
0.37
0.51
0.59
0.81
0.74
1.09
1.02
0.96
0.95
1.15
1.37
1.46

Reference Mean
Individual Biomass

(BR) in mg

1.73
1.60
1.60
1.73
1.60
1.60

.15

.15

.15

.15

.15

.15

.37

.15

.37
1.37

BT/BR*100

116.2
82.5

106.9
86.7
102.5
91.3

16.5
32.2
44.3
51.3
70.4
64.3
79.6
88.7
70.1
69.3

P-Value

-

0.00002
0.00001
0.00002
0.0003
0.009
0.002

—

0.08
0.01

Single-Hit Criteria 1

(BT/BR < 60%)

Pass
Pass
Pass
Pass
Pass
Pass

Fail
Fail
Fail
Fail

Pass
Pass
Pass
Pass
Pass
Pass

Two-Hit Criteria 2

(significant diff. btwn
MT and MR)

no
no
no
no
no
no

yes
yes
yes
yes
yes
yes
no
no
yes
yes

Overall
Result3

Pass
Pass
Pass
Pass
Pass
Pass

Passnmnnn
Pass

Pass
Pass

Notes:
10ne Hit Required to Fail Bioassay
2 Two Hits Required to Fail Bioassay
3 A test fails if either of the following is true:
"Fail" of the single-hit criteria for the corresponding sample from any of Tables 10, 11, or 12.
"Yes" for any two-hit criteria for the corresponding sample from any two of Tables 10,11, or 12.
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Table t^Knalytical Results for Bioassay Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

•w ^^^^»

HawWowser
J-5624-10

Sample ID
Depth in Feet

Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatiles in MgAs
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorabenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene
TPH in mg/kg
Diesel
Pencil Pitch
LPAHs in pg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
3enz(a)anthracene
Benzo(a)pyrene

HC-S-0-
0 to 0.3

10
10
10
10
10
10
10
10
10
10
10

779
7730

20000
20000
20000
20000
20000
49000
99000

77000
86000

U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

HC-S-0^
0 to 0.3

0.4
6

2.6
29.2
57.3
294
0.13
25
0.8
450

10
10
10
10
10
10
10
10
10
10
10

183
1350

i'lOO
400
1700

""""670""""
400
6400
10470

13000
15000

t

J

I

U
U
U
U
U
U
U
U
U
U
U

U

HC-S-05
0 to 0.3

0.8 J
6

22
23.6
44.6
272
008
21
0.8
385

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

115
963

560 i
460
1400 !

"""""570""""]
440
4700 i
'8130 j

8600
9600

HC-S-0-
O t o 0 3

0.3
7
2

31 9
64
322
0.16
27
0.8
399

10
10
10
10
10
10
10
10
10
10
10

106
1240

990
400
1700

""""730""'"
400

6"T6"6
9926

12000
13000

7

J

U
U
U
U
U
U
U
U
U
U
U

U

U

HC-S-1
0 to 0.3

0.6
9

1.9
31.2
70.4
357
0.13
27
0.7
397

25
25
25
25
25
25
25
25
25
25
25

100
1230

940
200
1700........__......

250
5700
9380

11000
13000

J

J

J

J

U
U
U
U
U
U
U
U
U
U
U

U

HC-S-1 (
0 to 0.3

0.4
6

1.3
29.4
52.2
210
0.25
27
01
306

5
5
5
5
5
5
5
5
5
5
5

115
1130

630
480
1900.......__........

450
4900 "
8980

9000
11000

J

J

J

J

U
U
U
U
U
U
U
U
U
U
U

HC-S-1!
O t o 0 3

4.4
11.........__......

18.3
62.9
1160
0.07
16
1.9

1020

5
5
5
5
5
5
5
5
5
5
5

50
8430

6100""
71

5900
"""2560"""

1400
26000
41971

44000
55000

3

J

i

|J

U
U
U
U
U
U
U
U
U
U
U

U

HC-S-22
O t o 0 3

0.2 J
5
1 J

231
44.1
125 J
009
23
0.3
225 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

100 U
449

310
110
560
230
20 U

1900 !
3i"20

4000 i
4900 1

HC-S-2-:
0 to 0.3

0.3
5

1.5
23

414
118
0.08
36
0.3
279

10
10
10
10
10
10
10
10
10
10
10

77
4320

410
3600
6600 '........__.......

2200
15000
29010

37000
39000

t

J

J

J

J

U
U
U
U
U
U
U
U
U
U
U

HC-S-26
0 to 0.3

0.2 J
4

2.5 J
14.3
26

68.4 J
0.04
22
01
435 I J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5^ U
5 U
5 U

100 U
289

73
140
350
100
100
1000
1763

2300 |
2700 |
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Table f7 \̂nalytical Results for Bioassay Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

9

hl̂ rowser
J-5624-10

Sample ID
Depth in Feet

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in pg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol
Phthalates in MgAS
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in pg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamme

HC-S-01
0 to 0.3

83000
55000
61000
75000
20000
120000
110000
98000
775000
144000

6000
6000
20000
60000
20000

20000
20000
20000
20000
20000
20000

100000
6000

20000
20000
20000
12000

U

U
U
U
U
U

U
U
U
U
U
u
u
u
u
u
u
u

HC-S-04
0 to 0.3

13000
11000
9100
iibbo
1266

21660
19000
21000
134300
22100

120
120
400
7200
400

460
400
400
400
400
400

2000
120
400
400
400
240

U
U
U
U
U

U
U
U
U
U

U
U
U
U
U
U

HC-S-05
0 to 0.3
7700
7100
5800

u 7800 "
730

18000
10000
20000
95330
13500

120
120
400

1200
400

400
400
400
400
400
400

2000
120
400
400
400
240

U
U
U
U
U

U
U
U
U
U
U

U
u
u
u
u
u

HC-S-07
0 to 0.3

12000
9400
8100
i'bbbb
1200
19000
17000
21000
122700
20100

720
720
400
7200
400

540
400
400
400
400
400

2000
720
400
400
400
240

u
u
u
u
u

u
u
u
u
u
u
u
u
u
u
u

HC-S-11
O t o 0 3

10000
8900
8400
iibbb
2200

21000
14000
22000
121500
18400

6
6
20
60
20

450
36
20
20
20
20

100
6

200
20
20
12

U
U
U
U
U

U
U
U
U

U
U

U
U
U

HC-S-1€
O t o 0 3
7600
7600
7000
8900
1700

21000 •
13000
25000
111800
14600

6
6
20
60
20

420
47
20
20
20
20

100
6

160
20
20
12

U
U
U
U
U

U
U
U
U

U
U

U
U
U

HC-S-1S
O t o 0 3

44000
38000
35000
46000
11000
70000
60000
68000
471000
79000

31 "
51
130
60
110

360
20
20
20
20
20

110
6

660
20
20
12

)

J

U

U
u
u
u
u

u
u
u
u

HC-S-22
0 to 0.3
3700
3300
3300
3800
800

72"bb
6000
7500
44500
7000

6
6
20
60
20

310
24
20
20
20
20

100
6

75
20
20
12

>

U
U
u
u
u

u
u
u
u
u
u
u
u
u

HC-S-24
0 to 0.3

23000
27000
24000
38000
4700
84000
41000
110000
427700
47000

6
6
20
60
20

2000
2000

20
2000
20
20

100
6

170
20
20
12

t

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u

HC-S-26
0 to 0.3
1600
i'g'ob
1800
2266
350

5500
3400
6800
28550

" '"3406

6
6
20
60
20

110
20
20
20
20
20

100
6
30
20
20
12

U
U
U
U
U

U
U
U
U
U

U
U

U
u
u
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Table 17 - Analytical Results for Bioassay Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

HartCrtHartCrowser
J-5624-10

Sample ID
Depth in Feet

Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile? in pg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene
TPH in mg/kg
Diesel
Pencil Pitch
LPAHs in pg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
3enz(a)anthracene
3enzo(a)pyrene

HC-S-2
0 to 0.3

0.2
5

0.9
28.4
50.4
87.6
0.1
25
0.3
220

10
10
10
10
10
10
10
10
10
10
10

100
384

260
120
510
200
100

'"""1700""".......__..„...

3200
4000

3

J

J

J

J

U
U
U
U
U
U
U
U
U
U
U

U

HC-S-30
0 to 0.3

0.2 UJ
4

0.6
21.1
62

80.7
0.06
22
0.3
167 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

50 U
319

260
44
370
160
64

" 1600 1
"""2498""""

2700 i
3300 j

HC-S-3
0 to 0.3

0.1
4

0.4
23.3
35.5
39

0.08
21
0.2
122

10
10
10
10
10
10
10
10
10
10
10

100
170

120
30
220
85
40
730
1225

....._.__.......

1800

5

J

J

J

J

U
U
U
U
U
U
U
U
U
U
U

U

HC-S-36
0 to 0.3

0.2 UJ
3

0.2
152
20.9
15.2
0.05
17
0.1
82 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

96
209

23
20 U
27
20 U
33
150
253

170
180

HC-S-3
0 to 0.3

0.2
4

0.2
26.4
38

30.1
0.08
22
0.2
104

10
10
10
10
10
10
10
10
10
10
10

50
727

520
""""26""'""

600
390
49

4700
"1"6269""'"

6200
6700

3

UJ

J

U
U
U
U
U
U
U
U
U
U
U

U

U

HC-S-4
0 to 0.3

0.2
4

0.3
27.3
40.7
36

007
22
02
124

10
10
10
10
10
10
10
10
10
10
10

100
1220

920
""""23"""""........__.....

420
92

5300
"78255'""

11000
14000

2

UJ

J

U
U
U
U
U
U
U
U
U
U
U

U

HC-REF-B
0 to 0.3

0.2 UJ
9

0.9
254
36.8
23.5
0.12
21
0.2
142 J

25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U

20 U
20 U
20 U
20 U
20 U
20 U

35
43

HC-REF-C
0 to 0.3

0.2 UJ
3

03
10.1
10.7
7.3

0.06
10
0.1 U
84 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

20 U
20 U
20 U
20 U
20 U
20 U

20 U
20 U
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Table l̂ ^nalytical Results for Bloassay Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
Portland, Oregon

HaiPProwser
J-5624-10

Sample ID
Depth in Feet

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in Mg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol
Phthalates in MgAg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in MgAg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

HC-S-2E
0 to 0.3

2900
2800 ]
2700
3200 1
630

6500
5100
7000

38030 I
5600 ]

6
6
20
60
20

370
20
20
20
20
20

100
6
62
20
20
12

U
U
U
U
U

U
U
U
U
U

U
U

U
U
U

HC-S-3C
0 to 0.3
2400
2500
2400
3000
540
5200
4600
5000
31640
4800

6
6
20
60
20

300
20
20
20
20
20

100
6
52
20
20
12

I

U
U
U
U
U

U
U
U
U
U

U
U

u
u
u

HC-S-3£
0 to 0.3

1500
1200
1300
1500
280
2766
23b"6
2700
16780
2800

6
6
20
60
20

260
20
20
20
20
20

100
6
31
20
20
12

u
u
u
u
u

u
u
u
u
u
u
u
u
u
u

HC-S-36
0 to 0.3
150
220
98
170
50
310
340
380
2068
248

6 U
6 U
20 U
60 U
20 U

50
20 U
20 U
20 U
20 U
20 U

100 U
6 U
20 U
20 U
20 U
12 U

HC-S-3E
0 to 0.3
6500
5400
5500
7066
1700
13066
10000
10000
72000
12000

6
6
20
60
20

290
20
20
20
20
20

100
6

160
20
20
12

1

U
U
U
u
u

u
u
u
u
u
u
u
u
u
u

HC-S-4J
0 to 0.3

11000
11000
8900
ifdocP
2600
17000
18000
16000
120500
19900

6
6
20
60
20

500
37
20
100
20
20

100
6

170
20
20
12

>

U
U
u
u
u

u
u
u
u
u
u
u
u

HC-REF-B
0 to 0.3
37
57
22
35
20 U
63
110
68

6 U
6 U

20 U
60 U
20 U

62
20 U
20 U
20 U
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

HC-REF-C
0 to 0.3
20 U
23
20 U
20 U
20 U
23
43
27

6 U
6 U

20 U
60 U
20 U

20 U
20 U
20 U
20 U
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

Notes:
Indicates Exceedence of SL
Indicates Exceedence of ML

DUP = Duplicate
U = Undetected
J = Estimated concentration
Italics = Detection limit exceeds SL or ML.
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Site Location Map
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation
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Note: Base map prepared from the USGS 7 5-mmute quadrangle of Linnton, Oregon, dated 1990
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Study Area Map • Slip 3, Pier 5, and Wheeler Bay
of Portland, Terminal 4 - Slip 3 Remedial Investigation

le Pilings Exposed
by De&< Removal

Dolphin for
Line Handler

te: 1 Base map prepared from a Teiminal 4 site plan, provided by Port of Portland

• Legend:

il
Study Area

Approximate Scale rn Feet

I J-5624-10
Figure 2
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Location of Pipelines and Storm Drains
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
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Site Boundary

Former Berth_412__._:. __,.._.,.—:. ~—r -"'.
II - - •",

.7

Note: Base map prepared from a Port of Portland Terminal No. 4 Utility Plan, dated 4/98.
Legend:

—sis— Underground Storm Sewer Line

———— Decommissioned Abandoned UPRR Fuel Line

~ •" ~ Former Quaker State Oil Line

Approximate Scale in Feet

J-5624-10
Figure 3
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Historical Sediment Sample Location Plan
• Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

25®

Concrete Pilings Exposed
by Deck Removal

\ \

— Dolphin for
Line Handler

I
I

I

I

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

Legend:
• Crab Sample Location (1994)

• Core Sample Location (1994) (Dredged 1995)

;• Portland Harbor Study Split Sediment Sample Location and Number (9/97)

34® Portland Harbor Study Sediment Sample Location and Number (9/97)

. Pencil Pitch Sediment Sample Location (7/97)

« Maintenance Dredging Sediment Sample Location (5/97)

TOO 200

Approximate Scale in Feet

400
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J-5624-10
Figure 4
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• Rl Sample Location Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

33® 17® 11
28® SLIP NO. 3 11

Concrete Pilings Exposed
by Deck Removal

I

I

I

I

I

I

I

I

I

ile: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.
^gend:

40 ® Surface Sediment Sample Location and Number (Referred in Text and Tables as HC-S-fl)

39(gfi Collocated Surface and Subsurface Sediment Sample Location and Number
(Referred in Text and Tables as HC-S-K/HC-VC-tf)

W-03 A Water Sample Location and Number (Referred in Text and Tables as HC-W-#)

Approximate Scale in Feet

HAKTCROWSER
J-5624-10 4/00
Figure 5



I
Sediment Sampling Location Plan for Metals Analysis

| Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Concrete Pilings Exposed —

Dolphin for
Line Handler

__ Die: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

• Legend:

Approximate Scale in Feet

39* Sediment Sampling Location and Number

I
HARTCRQWSER
J-5624-10
Figure 6
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• Cross Section Location Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Concrete Pilings Exposed
by Deck Removal

I
I

I

I

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.
Legend:

"" 40 ® Surface Sediment Sample Location and Number (Referred in Text and Tables as HC-S-*)

390 Collocated Surface and Subsurface Sediment Sample Location and Number
(Referred in Text and Tables as HC-S.#/HCVC-S)

W-03 A Water Sample Location and Number (Referred in Text and Tables as HC-W-S)

t" ^ Cross Section Location and Designation

100 200

Approximate Scale in Feet

400
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Figure 7
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Generalized Subsurface Cross Sections C-C' and D-D1

Port of Portland, Terminal 4 - S//p 3 Remedial Investigation
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• Bioassay Sampling Location Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Wheeler Bay

\ 36 O
\ SLIP NO. 3 28 O

Concrete Pilings Exposed —,
by Deck Removal '

~°~~——«'————————"0--——O————„•—— -———— ..

Dolphin for
Line Handler

Corps Harbor Line

I
I
I

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland. TOO 200

Approximate Scale in Feet

400

39 O Phase I Bioassay Sediment Sampling Location and Number

16 @ Phase II Bioassay Sediment Sampling Location and Number

J-5624-10
Figure 10
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IPencil Pitch Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Pencil Pitch 101 mg/kg

Wheeler Bay
Pencil Pitch 84 mg/kg

Concrete Pilings Exposed —-, \
by Deck Removal

Pencil Pitch 100 mg/kg

Pencil Pitch 3,360 mg/kg - Pencil Pitch 157 mg/kg

Pencil Pitch 727 mg/kg

1\ 3'JO.
Pencil Pitch 197 mg/kg |-\ L

- Dolphin for
Line Handler

Corps Harbor Line —•

Note: 1. Base map prepared from a Terminal 4 sile plan, provided by Port of Portland.
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I

I

I

0 TOO 200 400

Legend:
Approximate Scale in Feet

40 :£• Surface Sediment Sample Location and Number

39Q- Collocated Surface and Subsurface Sediment Sample Location and Number

Pencil Pitch Concentration Contour in mg/kg

Bioassay Failure

Bioassay Pass HAKTCROWSER
J-5624-10
Figure 11
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IDiesel Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Dolphin for
Line Handler

Corps Harbor Line —•'

I
Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

TOO 200 400

Approximate Scale in Feet
Legend:

40 ••£: Surface Sediment Sample Location and Number

39O Collocated Surface and Subsurface Sediment Sample Location and Number

Diesel Concentration Contour in mg/kg

• @ Bioassay Failure

Bioassay Pass

I
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J-5624-10 4/00
Figure 12
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LPAH Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Concrete Pilings Exposed -f:=\~^,
by Deck Removal / \ '°°o

Dolphin for
Line Handler

Corps Harbor Line —'

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.
Legend:

40 @ Surface Sediment Sample Location and Number

39O Collocated Surface and Subsurface Sediment Sample Location and Number

——————— LPAH Concentration Contour in (ag/kg

^——————— LPAH LCRMA Maximum Level (ML) Contour in ug/kg

'——————— LPAH LCRMA Screening Level (SL) Contour in fig/kg

@ Bioassay Failure

Pjl Bioassay Pass

0 TOO 200

Approximate Scale in Feet

400

J-5624-10
Figure 13
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HPAH Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Concrete Pilings Exposed/- , .,
by Deck Removal

—:— -—— -[•——"I-—- _—

„-•— Dolphin for
Line Handler

Corps Harbor Line

I

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

Lesend:
40© Surface Sediment Sample Location and Number

39O Collocated Surface and Subsurface Sediment Sample Location and Number

HPAH Concentration Contour in jag/kg

HPAH LCRMA Maximum Level (ML) Contour in jag/kg

'———————— HPAH LCRMA Screening Level (SL) Contour in fig/kg

@ Bioassay Failure

[&| Bioassay Pass

100 200

Approximate Scale in Feet

400
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Figure 14
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IZinc Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Concrete Pil
by Deck Removal

...-—- Dolphin for
Line Handler

I

I
I

I

I

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

Legend:
40 Q Surface Sediment Sample Location and Number

39 O Collocated Surface and Subsurface Sediment Sample Location and Number

—————— Zinc Concentration Contour in mg/kg

100 200

Approximate Scale in Feet

400

"——————— Zinc LCRMA Screening Level (SL) Contour in mg/kg

Q Bioassay Failure

Fl Bioassay Pass
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Figure 15
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• Lead Concentration Contour Plan
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

Concrete Pilings E
by Deck Remova

\

Dolphin for
Line Handler

I
I

I

I

Note: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.

Legend:
-10© Surface Sediment Sample Location and Number

39O Collocated Surface and Subsurface Sediment Sample Location and Number

Lead Concentration Contour in mg/kg

K——————— Lead LCRMA Screening Level (SL) Contour in mg/kg

A Bioassay Failure

Fpl Bioassay Pass
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Figure 16
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1
- Vertical Distribution of Chemical Constituents: HC-7

•11
1
1
1
1
1

Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

| • E ' i : •
Sample ID

HC-S-07-

HC-VC-7-S1

H
1
1
1
1
1
1

j !Depth in
: Feet
1

0-0.3

0-2.0

j!

:HC-VC-7-S2 2.0-4.2

. . . . . J_... ...j ' . . . . - . ..-,.-

, LPAH (Mg/kg) ! i HPAH (pg/kg) :• Metals (mg/kg)
:

X

:§&m
m
m
.̂ i-i.- -.. ^
('?•*•'&•
:=ipS

N^
;fefe

H
iwL̂ -1?
^^

8
|pp

•
i;5SS

—— 9,920 (>SL)

—— 1 2,000 (>SL)

1 22,700 (>SL/ML)

1 92,000 (>SL/ML)

' 1:

:J 322 Pb(<SL).
: 399 Zn (<SL)
:. 2 Cd (<SL)

1 361 Pb (<SL)
469 Zn (>SL)
2.4 Cd (<SL) |i

i " •
!' ! ' :

—— 16,100(>SL) 94,900 (>SL/ML)

i I1

1

576 Pb (>SL)
650 Zn (>SL) 1
3.3 Cd (<SL) !

j

Pencil Pitch (mg/kg)

1,240

1,920

938

i
' ! i! ; i

i

j
Diesel (mg/kg) |:

i

106

l!

NR

:

f

1;

i

NR |j

| !

I SL Screening Level ^ U

ML Maximum Level HARjCROWSER

| NR Not Reported J-562410 4/00
1 1



I
IVertical Distribution of Chemical Constituents: HC-11

'ort of Portland, Terminal 4 - Slip 3 Remedial Investigation

Sample ID

U^ C -1 -|

HC-VC-11-S1

'_....__..]

Depth in
Feet

0-0.3

0 -2 .1

2.1 -4.0

i

X ._
:3 v̂
""•:'•.••••;

1
;j-fe:

*
HI

1
1

LPAH (ng/kg)

9,380 (>SL)
—————— ; ——————————

7,300 (>SL)

1 8,400 (>SL)

'

~

HPAH (tig/kg)

121,500(>SL/ML)

70,100(>SL/ML)

1 40,600 (>SL/ML)

'

1
!
i
j

1

-,

Metals (mg/kg)

357 Pb'(<SL)
397Zn(<SL)
1.9Cd(<SL)

169 Pb(<SL)
273 Zn (>SL)
1.2 Cd(<SL)

•

.

527Pb(>SL)
656 Zn (>SL)
3.2 Cd (<SL)

i
,

'

Pencil Pitch (mg/kg)i|!

i
1,230 •

703

;

1,400

I

Ij
Diesel (mg/kg)

!

<100 •

<100

• j

<100 .

- - il1

• SL Screening Level

ML Maximum Level

• NR Not Reported

HAKTCRQWSER
J-5624-10
Figure 18

4/00



I
IVertical Distribution of Chemical Constituents: HC-13

'ort of Portland, Terminal 4 - Slip 3 Remedial Investigation

If
I

_lgend:

I SL Screening Level

IML Maximum Level

NR Not Reported

Sample ID

1 \{~ C IT

HC-VC-13-S1

HC-VC-13-S2
...

Depth in
Feet

. • • ' . ' .
0-0.3

0-2.6

2.0 -'4.0

*S
inj.-:.. 'j-.j

TV':??fejs
^̂ 1*

m
$yi£%iiiiS

z&ss

LPAH(Mg/kg)

54,570 (>SL)

2,256 (<SL) !

.. ' |

' " i - . - |

-2,073 (<SL)

HPAH (Mg/kg)

. 3,500 (<SL/ML)

. 1 82 (<SL/ML)'

" 148"(<SL/ML)

t.

Metals (mg/kg) !

. . i

798 Pb (>SL) ]!
798 Zn (>SL) |

II
.

i

61 Pb (<SL)
61 Zn (>SL)

i
!
I,

65 Pb (<SL) -
' 65 Zh (<SL)

———————— L

Pencil Pitch (mg/kg);

551

23

21

—————— , ————— , ___________ i

Diesel (mg/kg)

'<100- ' - . :

<25

• '. '. .-•

NR ' •

HARTCROWSEK
J-5624-10
Figure 19
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I
IVertical Distribution of Chemical Constituents: HC-18

ort of Portland, Terminal 4 - Slip 3 Remedial Investigation

.

_ —fgend:

U SL Screening Level

_ ML Maximum Level
I
•I NR Not Reported

Sample ID

1 if C 1O

HC-VC-18-S1

HC-VC-18-S2
.

Depth in
Feet

j|

0-0.3

1

0-2 .2

2.2-4 .0

•-. ... . ......

\
vvSk

*i7^V7

1

m
SSi

—

LPAH (ng/kg)

NR

3,830'(<SL) .

' - • ' • • .1,320 (<SL)

'. ; •

HPAH (ng/kg)

NR
•

• '

38,300 (>SL/ML)

1 6,500 (>SL/ML)
-

- I

Metals (mg/kg)

"
•

. •"

•

Pencil Pitch (mg/kg)

2,600

385

166

Diesel (mg/kg)

•

NR

. 'NR :

HARTCROWSER
J-5624-10
Figure 20
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I
Vertical Distribution of Chemical Constituents: HC-22

of Portland, Terminal 4 - Slip 3 Remedial Investigation

Sample ID

_
HC-S-22

Depth in
Feet

0-0.3

0-2 .0

2.0-4.0

\ „:_•

•?.̂ Si

KPI
fe;':
-\ '.'.'».!:

.; \.~ ;X
U:fe"i

If!

S|
81in
ij?M
jgp^S
l|i§
î feS
SrSS

ft

B
Brf

LPAH (Mg/kg)

3,120(<SL)

237 (<SL)

60 (<SL)

HPAH (Mg/kg)

44,500 (>SL/ML)

2,563 (<SL/ML)

100(<SL/ML)

Metals (mg/kg)

125 Pb(<SL)
225 Zn (<SL)

.

12.1 Pb(<SL)
55 Zn (<SL)

3 Pb (<SL)
37Zn(<SL)

.

Pencil Pitch (mg/kg)

449

26

ND

Diesel (mg/kg) j

<100

!:
NR

• ;

,

NR

^gend:
sL Screening Level

ML Maximum Level

NR Not Reported

ND Not Detected

HAHTCROWSER
J-5624-10
Figure 21
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•

Vertical Distribution of Chemical Constituents: HC-27
^Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

I
I
I
I
I
I
I
H
i
i
i
i
i
i

fegend:
•I SL Screening Level

ML Maximum Level

NR Not Reported

ND Not Detected

Sample ID

1 If* C *>7

HC-VC-27-S1

HC-VC-27-S2

Depth in
Feet

0-0 .3

0- 1.9

1.9-3.5

\ . -
•.V.--H&

1
ill
li
Bi-Sis

^£^

LPAH (fig/kg)

i
1.

NR

4,700(<SL)

—— 4,900 (<SL)

HPAH (Mg/kg) Metals (mg/kg)
:

i
|:

NR

38,600 (>SL/ML)

:

42,300 (<SL/ML)

jl

11

ii
i

j;

i
Pencil Pitch (mg/kg)J!

|i
1
;

449

26 '

ND

:

;

;

Diesel (mg/kg) !

<100' |

i
NR

I

:

NR i

HARTCROWSER
J-5624-10
Figure 22
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•

Vertical Distribution of Chemical Constituents: HC-32
^Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

r
1
1
1
1
1
I

^

i t - i i r i

14
1
1
1
1
1
1
I|K ____________________

Sample ID 1.

|
i

i!
ii
|

HC-S-32-

HC-VC-32-S1

|
I

HC-VC-32-S2

Depth in
Feet

0-0.3

0-1.8

1.8-4.0

V

vX^

\ •'•"" •"' • —

PimH
^J£&

im
p
!iAî

•

m
?"*L'£g3
iSSSSS

——

LPAH (jjg/kg) HPAH ((ig/kg)

]|

1 •
II

1,383 (<SL) j 1 2,890 (<SL/ML)

Metals (mg/kg)

- - — _______ •

f

530 (<SL)

60 (<SL)

j

4,770 (<SL/ML)

]i

i
: I

!
ii

i
j i

100(<SL/ML)

1 1

i ;

.--————••----"!,
r

Pencil Pitch (mg/kg)j;

130

48

ND

Diesel (mg/kg) ||

ii
!|

|

||

<ioo i!

1

NR

!!
[1
|Ji!
!i

NR

li

!i

•pgend:

I 5L Screening Level §n
mm

ML Maximum Level —————————————— - -

}

„ NR Not Reported HAKTCftOWSER

• ND Not Detected £»™ 4/°°



I
IVertical Distribution of Chemical Constituents: HC-39

»ort of Portland, Terminal 4 - Slip 3 Remedial Investigation

I Egend:
SL Screening Level

ML Maximum Level

NR Not Reported

r — ~ ~ - - - - - -
i

Sample ID

HC-S-39—1 1 v, J -J J

HC-VC-39-S1

HC-VC-39-S2

Depth in
Feet

0-0.3

0-2.0

2.0- 4.0

X

i......... -. ••

P

1

1

pi
Siis
I
I

——

LPAH (Mg/kg)

6,269 (<SL)

870 (<SL)

•

60 (<SL)

;

HPAH (^g/kg)

7,200 (<SL/ML) •

.
8,010(<SL/ML)

:
' • M
: ; I

! I
!

1

5,380 (<SL/ML)

Metals (mg/kg)

30.1 Pb (<SL)
104Zn(<SL)

1 9.3 Pb (<SL)
89Zn (<SL)

!
j

.
!

• 27 .6 Pb(<SL)
.1 09 Zn (<SL)

r
Pencil Pitch (mg/kg)j

£
ii

727

80 .

54

.

Diesel (mg/kg)

• l

;<so j
j

'

NR

i

NR ;.

HARTCROWSER
J-5624-10
Figure 24
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Vertical Distribution of Chemical Constituents: HC-42
—.Port of Portland, Terminal 4 - Slip 3 Remedial Investigation

,. ——————

Sample ID

"C"

HC-VC-42-S1

-IC-VC-42-S2

Depth in
Feet

i

•i

0-0.3

0-2 .0

2.0-4.2

\ :

/••^i:

p

1
SSl

P

B
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Bioassay Reference Sediment Sample Locations
of Portland, Terminal 4 - Slip 3 Remedial Investigation

1000 0 1000 2000 3000 4000 5000 6000 7000 FEET

CONTOUR INTERVAL 10 FEET

NATIONAL GEODETIC VERTICAL DATUM OF 1929

Note: Base map prepared from the USGS 7.5-minute quadrangle of Sauvie Island, Oregon, dated 1990.
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Bioassay Testing Results
Port of Portland, Terminal 4 - Slip 3 Remedial Investigation;•
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Note: 1. Base map prepared.from a Terminal 4 site plan, provided by Port of Portland.

Legend: Color Code:
39 O Phase I Bioassay Sediment Sampling Location and Number

! Yellow = 2-Hii Criteria

100 200

Approximate Scale in Feet

400

ic. /TO ni. ,, n- r -i- r . i • -i k , i_ID 'S' Phase II Bioassay Sediment Sampling Location and Number

One failure of 1-hit criteria required for
overall bioassay failure.

/-ps AS = Amphipod Survival
!..̂ y MS = Midge Survival

" ' MC = Midge Growth Two failures of 2-hit criteria required for J-5624-10
overall bioassay failure. Figure 27
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Delineation of Areas Requiring Further Evaluation Based on
I Confirmatory Bioassay Tests

of Portland, Terminal 4 - Slip 3 Remedial Investigation

AREAS REQUIRING FURTHER
EVALUATION
44(3)

Jote: 1. Base map prepared from a Terminal 4 site plan, provided by Port of Portland.
:- 4 0 @ Surface Sediment Sample Location and Number

39O Collocated Surface and Subsurface Sediment Sample Location and Number

w-osA Water Sample Location and Number

Approximate Scale in Feet

J-5624-10
Figure 29
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APPENDIX A
FIELD ACTIVITIES SUMMARY
TERMINAL 4, SLIP 3 REMEDIAL INVESTIGATION

This appendix summarizes the field activities conducted October 12 through 15,
1998, as part of the Terminal 4, Slip 3 (Slip 3) Remedial Investigation (Rl). All
sediment sampling and handling activities were performed in accordance with
the Oregon Department of Environmental Quality (DEQ)-approved Sampling
and Analysis Plan (SAP) developed for this project (Hart Crowser, 1998a). A
brief summary of the specific field activities and sample collection methods is
presented below along with a discussion of modifications to the approved plan.

Summary of Field Activities

Surface sediment, subsurface sediment, and water quality sampling was
performed in the Marine Terminal 4 Area (T-4). The T-4 study area consisted of
the sediments located upriver at Pier 5 Willamette River Dock (Pier 5), Slip 3,
and in Wheeler Bay, which is immediately down river and adjacent to Slip 3.
This sampling was performed by Hart Crowser and subcontractor personnel.
Field activities included the following:

• Hydraulic grab sampling of surface sediments;

• Subsurface sediment core sampling; and

. Water column sampling.

Surface Sediment Sampling Methods

Surface sediment samples (0 to 10 centimeters) were collected at forty-four
locations, including nine surface samples collocated with core locations using
hydraulic grab methods briefly described below. All samples were submitted for
chemical and physical testing and fifteen of these samples plus two reference
site samples were also submitted for sediment bioassay analyses. Surface
sediment sampling was conducted in general accordance with the approved
project plan; modifications are described at the end of each section.

Surface sediment locations are presented on Figure 5. A summary of surface
sediment sample locations, dates, coordinates, and mudline elevations are
presented in Table 2.

Hart Crowser Page A-1
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Hydraulic Surface Grab Sampling

Sediment samples were collected from 0 to 10 centimeters, in depth, using a
hydraulic grab sampler. The sampler deployed from the vessel R/V Nancy Anne
was used to collect surficial sediment samples for chemical, biological, and
physical testing. This sampler was designed by Marine Sampling Systems (MSS)
to collect large volumes of sediment from difficult matrices and bottom
conditions. Other instruments used to collect surficial samples included a
siphon hose to remove standing water, and stainless steel trowels, spoons, and
bowls to sample and mix the sediments as described in Section 4.4.3 of the SAP.
A qualified geologist logged each sample after hydraulic grab retrieval and
acceptance. Sample information recorded at each location included
coordinates, mudline elevation, date, time, visual description of sediment,
estimations of percent wood by volume, number of deployments, recovery
depth, sample I.D., and types of analysis to be performed.

Sampling equipment was decontaminated prior to and between sampling
activities as outlined in Section 4.4.3 of the SAP. Sample containers were placed
in cooled ice chests until transfer to the specified laboratory as described in
Section 6.4 of the Quality Assurance Project Plan (QAPP).

Field QA/QC Two homogenized field duplicates were collected from surface
sample locations HC-S-09 and HC-S-24 and labeled HC-S-101 and HC-S-102,
respectively. Homogenized duplicates were collected as separate jars filled
from the same mixing bowl to assess laboratory variability. Duplicates were
analyzed for the chemicals of potential concern (COPCs) identified by the Port
of Portland (Port) and DEQ as well as total ammonia, total volatile solids, total
sulfides, total organic carbon (TOC), and grain size.

Modifications to the Surface Sediment Sampling Plan

All proposed sampling locations along the shoreline of Slip 3 were slightly
modified to avoid riprap and debris, which was abundant in the failed attempts.
The proposed sampling location HC-S-41, in Wheeler Bay, was modified as it
was located on the riprapped bank.

Subsurface Sediment Core Sampling and Processing

Subsurface sediment sampling was completed with the collection of nine cores
on October 12, 1998. Sediment cores were collected using a vibracore with a

Hart Crowser Page A-2
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4-inch-diameter aluminum core tube deployed from the research vessel R/V
Nancy Anne. Sediment core sampling, decontamination, and processing were
conducted in general accordance with the approved project plan. Core
locations are presented on Figure 5. Subsurface locations, dates sampled,
positioning coordinates, and sediment elevations are presented in Table 2. Core
logs and geologic descriptions are compiled on Figures B-2 through B-10. A key
to sediment log descriptions is presented on Figure B-1 (Appendix B).

Subsurface Sediment Core Sampling

After the cores were retrieved and accepted, cores were capped, labeled, and
sealed tightly enough to prevent leakage or disturbance and stored upright in an
insulated core box filled with Blue-Ice until transport to the on-site location
(Warehouse 7) where processing was performed. Cores were handled in
general accordance with Sections 4.4 through 4.8 of the SAP.

Core samples were divided into three separate sections: top and bottom. Top
samples consisted of sediments 0 to -2 feet (consistent with the grab samples);
bottom samples consisted of sediments from -2 to -4 feet in the sediment
column. A deeper layer representing the -4 to -6 feet sediment column was also
sampled. These deeper sediment sections were archived for potential future
chemical analyses.

Sediment sections were placed in separate stainless steel bowls for mixing. The
samples were thoroughly homogenized using stainless steel spoons until
uniform in texture and color. Homogenized sediments were placed into a pre-
cleaned sample container, labeled, and transferred immediately to cooled ice
chests until transport to the laboratory. Each sample container was clearly
labeled with the project name, sample identification number, type of analysis to
be performed, date and time, and initials of person(s) preparing the sample, and
referenced by entry into the log book. Samples were stored at approximately
4°C until withdrawn for analysis.

Field QA/QC. Three homogenized field duplicates were collected from
subsurface sample locations HC-VC-13-S1, HC-VC-13-S2, and HC-VC-11-S1, and
were labeled HC-VC-103, HC-VC-104, and HC-VC-105, respectively.
Homogenized duplicates were collected as separate jars filled from the same
mixing bowl to assess laboratory variability. Duplicate HC-VC-103 was analyzed
for total sulfide, total volatile solids, and volatile organics. Duplicate HC-VC-104
was analyzed for total volatile solids and semivolatile organics. Duplicate
HC-VC-105 was analyzed for total and dissolved priority pollutant metals, total
volatile solids, total ammonia, and total organic carbon (TOC).

Hart Crowser Page A-3
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Modifications to the Subsurface Sediment Core Sampling Plans

The core samples were collected at the proposed location except for HC-VC-22,
which was moved approximately 38 feet toward the Hall Buck pier face after
three low-recovery attempts. It appeared that the proposed location was
positioned in the propeller scour zone for the berth. This condition was
evidenced by the lack of soft, recently deposited material overlying medium to
fine sand.

Water Sampling

Water Column Sampling

Water samples were collected from three locations to assess the contributions
of various sources (both aquatic and upland) to the water quality in the slip
(Figure 5). Water samples were collected using a 2-liter Van Dorn Bottle
deployed from the research vessel R/V Nancy Anne on October 15, 1998.
Samples were collected in general accordance with Response to DEQ's
Comments on the Remedial Investigation Work Plan (Hart Crowser, 1998b).

Water samples were collected at the mid-point between the water surface and
mudline and 1 meter above the sediment surface. Three water sampling
locations; HC-WS-01, HC-WS-02, and HC-WS-03 represented two depths:
middle water column (M) and bottom water column (B). Water samples were
preserved with Hydrogen Chloride (HCL) and analyzed for total suspended
solids (TSS); benzene, toluene, ethylbenzene, and total xylenes (BTEX);
polycyclic aromatic hydrocarbons (PAHs); and total and dissolved priority
pollutant metals (Table 6). A summary of analytical surface water results are
presented in Table 7.

QA/QC Samples. Two rinseate blanks were collected during water column
sampling activities to assess the effectiveness of decontamination procedures.
The rinseate blanks were labeled HC-RB-100 and HC-RB-101. Rinseate blanks
were analyzed for TSS; BTEX; PAHs; and total and dissolved priority metals.

Modifications to the Water Sampling Plans

The number of water column samples proposed in the initial work plan was
reduced from 12 to 6. Samples were collected in general accordance with
Response to DEQ's Comments on the Remedial Investigation Work Plan (Hart
Crowser, 1998b).

Hart Crowser Page A-4
J-5624-10



Location Control and Documentation

Sampling location control was performed in accordance with the SAP. The
objective of the positioning procedure was to accurately determine and record
the positions (+3 m) of sampling locations. This determination was achieved by
referencing each sampling location to state plane coordinates with the use of
known survey control points and differential global positioning system (DCPS).

The following parameters were documented at each sampling location:

« Horizontal location in state plane coordinates, as appropriate;

• Vertical elevation in feet (including mudline and river elevation above
the mudline);

. Time and date; and

. River elevation referenced to Columbia River Datum (CRD).

These parameters were measured using combinations of DGPS, river elevation
gages, and back-up methods (i.e., triangulation or taping to survey control points
and/or terminal landmarks or structures).

Positioning while sampling was performed using a DCPS, which provided
positions every second with submeter accuracy for precise positioning of
sample locations. The navigation system onboard the vessel provided the vessel
pilot with a navigation display to enable piloting to sample locations and
recording of the exact location of the sediment core.

Modifications to the Location Control Plans

Modifications to the RI/FS Project Plans and significant comments for location
control methods include the following:

. The proposed sampling locations along the shoreline of Slip 3 were
slightly modified to avoid riprap and debris which was abundant in the
failed attempts.

. The proposed sampling location HC-S-41, in Wheeler Bay, was modified
as it was located on the riprapped bank.

. The proposed sampling location HC-VC-22 was moved approximately
38 feet toward the Hall Buck pier face after three low-recovery attempts.
It appeared that the proposed location was positioned in the propeller

Hart Crowser Page A-5
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scour zone for the berth. This condition was evidenced by the lack of
soft, recently deposited material overlying medium to fine sand.

Sediment Quality Sample Handling

Sediment quality sample handling (collecting, packaging, transporting, and
documenting) was performed in general accordance with the SAP. On the
sampling vessel, the field representative in the "support zone" labeled each jar
with the sample identification information, filled out and signed the custody
forms, and checked each sample set before transport to the laboratory. The
person working in the "hot zone" composited and mixed the sediment surface
grab samples, filled the sample jars with sediment, and placed the jars into
cooled ice chests until transport to the specific laboratory.

Subsurface core samples were processed in Warehouse 7 located at the site.
Cores were extruded (pushed or cut with a circular saw), logged, composited,
and processed in this designated area. Samples were transported to Columbia
Analytical Services and Northwestern Aquatic Sciences, every one or two days
following proper chain of custody procedures outlined in the QAPP. The
sediment samples were submitted to the laboratories for selected chemical,
physical, and biological analyses in accordance with the project plans. The
results of the laboratory analysis and bioassays are presented in Appendices G
and H (presented in Volume II) of this document.

Hart Crowser Page A-6
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Key for So/l/Sediment Logs
Sample Description
Classification of soils In this report is based on visual field and laboratory observations which include density/consistency,
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visual—manual classification methods of ASTM D 2468 were used as an identification guide.

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks.

Density/Consistency
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.
Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs.

Standard Standard Approximate
SAND or GRAVEL Penetration SILT or CLAY Penetration Shear

Density

Very loose

Loose

Medium dense

Dense

Very dense

Resistance (N) Resistance (N) Strength
In Blows/Foot Consistency In Blows/Foot In TSF

0-4 Very soft 0-2 <0.125

4-10 Soft 2-4 0.125- 0.25

10 - 30 Medium stiff 4-8 0.25 - 0.5

30 - 50 Stiff 8-15 0.5 - 1.0

>50 Very stiff 15-30 1.0-2.0

Hard >30 >2.0

Moisture
Dry Little perceptible moisture

Damp Some perceptible moisture, probably below optimum

Moist Probably near optimum moisture content

Wet Much perceptible moisture, probably above optimum

Legends
Sample Acceptability Criteria:
1. Overlying water is present
2. Water has
3. Sampler is
4. Surface is
5. Penetration

low turbidity
not overfilled
flat
depth is acceptable

6. Compaction is less than 25 percent
7. Core tube s intact

Core Observations
.. — — - - - -

oo
H-o
JC

"5>c
.3
0)

c
Ul

^
V/
%
%//
Y/
^^

//,

Mudline \ Length of Core
not Driven below

7, Compaction Mudline

Length of Retained
Sediment Core

Core Drive Shoe
(usually removed)

—— Major Sediment Unit Contacts

Minor Constituents Estimated Percentage

Not identified in description 0—5

Slightly (clayey, silty. etc.) 5 -12

Clayey, silty. sandy, gravelly 12—30

Very (clayey, silty. etc.) 30 - 50

Estimated Percentage of Other
Minor Constituents
(i.e.. shells, wood, organ ics, plastic, metal brick, refuse)

Description Estimated Percentage

Dusting Trace on Surface

Trace Discernible

Scattered 0-5

Moderate 5-20

Substantial 20-50

Major Constituent >50

Test Symbols
CHEM Chemical Testing

GS Grain Size

ARCH Archive

N Continuous Vibracore

AL Atterberg Limits

SP GR Specfic Gravity

Rod Radio Isotopes
Pb-210 and Cs-137

MM
M,nor Sed,ment Un,t Contacts fidftfOZOWSER

J-5624-10 7/99
Figure B-1



Sediment Core Log HC-VC-7 Core Tube
and Sediment

Recovery

Type of Sample: 4—inch 0 Vibracore
Date/Time: 10/12/98 1615
Recovery Length in Feet: 10.2
Total Drive Depth below Mudline in Feet: 11.0

Northing: 713,216
Easting: 7,620,366
Mudline Elevation in Feet: -40.2 CRD
Core Tube Length in Feet: 14

, «-* —i o. a.1 E E Length
in Feet SEDIMENT DESCRIPTIONS

S-1

S-2

1—

2—

3—

4—

5—
S-3
ARCH
NO CHER ANALY.

6-

7—

8—

9—

10—

12-

13 —

14—'

(Very soft to soft), wet, brown SILT with trace wood over
(medium stiff), wet, brown organic SILT with occasional Sand
lenses to 2 inches thick.

(Medium stiff), wet, brown, slightly sandy SILT with wood
and grass.

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HARTCKOWSER
J-5624-10 7/99
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Sediment Core Log HC-VC-11
Type of Sample: 4-inch 0 Vibracore
Date/Time: 10/12/98 1030
Recovery Length in Feet: 13.0

Northing: 713,314
Easting: 7,620.275
Mudline Elevation in Feet: -44 CRD

u\ ive u<c|ji.ii u>crw«y i vi u \_nn ic, n > i GGI. io.u —— • — .— — — . — ...,-.. ... . ---. . Core Tube
and Sediment

Recovery
C , ———— •_o

"" H •
§ °- "p- Length
te | I in Feet SEDIMENT DESCRIPTIONS
o-o « jj^ ——— . .... _ .. .

OX

\
\
\

-
i—

S-1

2-

S-2 ^

_

4-

S-3
ARCH 5~
NO CHEW. ANALY.

6 —

7—

8-

9-

10—

11—

12-

13-

14—

6 inches of (very soft), wet, brown SILT with moderate organics.

(Soft), wet, brown SILT with moderate organics, twigs, branches.
and a 3/4— inch piece of hard black tar— like material.

— Black SILT with wood 1-inch-thick.

(Medium dense), wet, brown, slightly silty SAND with Silt lenses
to 2 inches thick.

(Medium stiff), wet, gray— brown, slightly sandy to sandy SILT
with moderate organics, twigs, and grasses.

66//

â
V//

V%

1
//.i

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HARTCROWSER
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Sediment Core Log HC-VC-13
Type of Sample: 4-inch 0 Vibracore Northing: 713,136 cor
Date/Time: 10/12/98 1815 Easting: 7.620.240 ™*g
Recovery Length in Feet: 10.6 Mudline Elevation in Feet: -40.2 CRD
Total Drive Depth below Mudline in Feet: 12.0 Core Tube Length in Feet: 14

c

u a. "a.
K E E Length
£S w ^ Feet SEDIMENT DESCRIPTIONS

12*

\

\

\

-

1—

S-1

2—

3—

S-2 -

4—

5—

S-3
6 —

7—

8—

9—

10—

11-

12—

13—

14—

2 inches of (very soft), brown SILT.

(Medium dense), wet, black medium to fine SAND with
occasional Silt lenses. \

e Tube
Sediment
covery

$

I

1\

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HAKTCROWSER
J-5624-10
Figure B-4
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Sediment Core Log HC-VC-18
Type of Sample: 4—inch 0 Vibracore
Date/Time: 10/12/98 1515
Recovery Length in Feet: 10.5
Total Drive Depth below Mudline in Feet: 12.0

Northing: 713,420
Easting: 7,620,183
Mudline Elevation in
Core Tube Length in

Core Tube
and Sediment

Recovery

Feet: -48.0
Feet: 14

CRD

C D "a a. a.
Si ia_u </>

Length
in Feet

13*

S-1
t—

2-

S-2
3—

4 —

5—
S-3
ARCH
HO CHEK. ANM.T.

6—

7 —

8-

9—

ID-

11—

12-

13—

14—

SEDIMENT DESCRIPTIONS

4 inches of (very soft), wet, brown SILT over alternating black,
medium to fine SAND and (medium stiff), brown SILT. Hard
tar-like fragments to 1—inch (<1%) and trace concrete—like
gravels to 2—1/2 inches. Sand and Silt layer 4 to 6 inches
thick.

(Medium dense), wet, black, medium to fine SAND.

(Medium stiff to stiff), wet, brown, organic SILT with wood
(twigs and branches).

\
6

'^

Notes: 1. Sediment contacts ore inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HAKTCROWSER
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Sediment Core Log HC-VC-22 Core Tube
and Sediment

Recovery

of Sample: 4— inch 0 Vibracore Northing: 713,390
'Time: 10/12/98 1130 Easting: 7.760,016
/ery Length in Feet: 10.2 Mudline Elevation in Feet: -46.7 CRD
Drive Depth below Mudline in Feet: 11.0 Core Tube Length in Feet: 14

Cg

^8 3
S c' ?" Length
b 1 I in Feet SEDIMENT DESCRIPTIONS
."•". ". o^ ——————————————————————————————————————————————

7.3*

I\\\
1—

S-1

2-

3—
S-2

4—

5 —
S-3
ARCH
NO CHEW. ANALY.

6—

7 —

8—

9—

10—

11—

12—

13-

14—

(Medium stiff), wet, brown SILT.

(Medium dense), wet, black, medium to fine SAND with
occasional grovel.

\
II
11
1

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HAKTCROWSER
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Sediment Core Log HC-VC-27
Type of Sample: 4—inch 0 Vibracore
Date/Time: 10/12/98 1215
Recovery Length in Feet: 12.7

Northing: 713,243
Easting: 7,619,799
Mudline Elevation in Feet: -43.0 CRD

and Sediment
Recovery

|
•»•'" u
3 £ g- Length
fc 1 1 in Feet SEDIMENT DESCRIPTIONS
0.0 I/) „

0.8X

\\\
i—

S-1

2—

S-2
3—

4—

S-3
ARCH
NO OHEM. *NALY. ^

6 —

7—

8—

9—

10—

11—

12—

13—

14 —

(Medium stiff), wet, brown, organic— rich SILT.

(Medium dense), wet, brown, silty SAND with Silt interbeds
~y and twigs. /

(Medium stiff), wet, brown SILT with Sand interbeds.

(Medium dense), wet, brown, medium to fine SAND.

^~~i//'i

%

^

i,
y^

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HAKTCROWSER
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Sediment Core Log HC-VC-32 Core Tube
and Sediment

Recovery

Type of Sample: 4— inch 0 Vibracore
Date/Time: 10/12/98 1330
Recovery Length in Feet: 10.2
Total Drive Depth below Mudline in Feet: 11.0

Northing: 713,390
Easting: 7,619,707
Mudline Elevation in Feet: -46.3 CRD
Core Tube Length in Feet: 14

« a. a.
S E E
V O O

Q.O (/I

Length
in Feet SEDIMENT DESCRIPTIONS

7.3*

S-1

S-2

S-3
ARCH
NO OHO*. ANM.T.

6H

11-

12H

14—1

(Medium stiff), wet, brown SILT.

(Medium stiff), wet, brown SILT with Sand lenses.
(Medium stiff), wet, brown, SAND with highly organic wood debris.

(Medium dense), wet, black, medium to fine SAND.

\

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HARTCROW5ER
J-5624-10
Figure B-8
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Sediment Core Log HC-VC-39
Type of Sample: 4—inch 0 Vibracore
Date/Time: 10/12/98 1430
Recovery Length in Feet: 12.5
Total Drive Depth below Mudline in Feet: 12.8

Northing: 712,699
Easting: 7,619,693
Mudline Elevation in Feet: -27.1 CRD
Core Tube Length in Feet: 14 Core Tube

and Sediment
Recovery

o 2a. a.
E E Length

in Feet SEDIMENT DESCRIPTIONS

2.1X

2-

S-2

4 —

S - 3 5 ,
ARCH
NO CHEW. ANAIT.

6 —

7—

8-

9—

10—

11—

12—

13-

14—'

(Soft), wet, brown SILT.

(Medium stiff), wet, brown SILT with organics and Sand lenses.

• Sand lens. I

I
• Sand lens.

•Sand lens. 6

(Medium stiff), wet, black, medium to fine, slightly gravelly (up
to 1.5 inches) SAND with organics.

%

I

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HAKTOROWSER
J-5624-10 7/99
Figure B-9



Sediment Core Log HC-VC-42
Type of Sample: 4-inch 0 Vibracore
Date/Time: 10/12/98 1515
Recovery Length in Feet: 11.4
Total Drive Depth below Mudline in Feet: 12.8

Northing: 713,669
Easting: 7,619,653
Mudline Elevation in Feet: -46.3 CRD
Core Tube Length in Feet: 14 Core Tube

and Sediment
Recovery

Length
in Feet SEDIMENT DESCRIPTIONS

S-1

S-2

4—

5—
S-3
ARCH
NO CHEW. ANALY.

6—

7—

8-

9-

10-

11—

12—

13-1

14 —

(Soft), wet, brown SILT.

(Medium stiff), wet, brown SILT with trace organics.

Large bits of wood.

(Medium dense), wet, medium to fine SAND with Silt lens in
upper 0.5 foot.

%

Notes: 1. Sediment contacts are inferred and actual contacts may vary.
2. Horizontal datum - (DGPS) - Oregon State Plane North and

vertical control is based on MLLW datum.
HARTCROWSER
J-5624-10 7/99
Figure B-70
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APPENDIX C
ANALYTICAL RESULTS FOR SURFACE AND

SUBSURFACE SEDIMENT SAMPLES
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional* in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional? in %
Carbon, Total Organic (TOC)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc. Total
Volatile* in MgAs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K98071 69-010
HC-REF-B

Oct15,1998
0 to 0.3

82.9
3.8

2.3
34.8
6.37

0
0.9
73.6
25.5

0.2 UJ
9

0.9
25.4
36.8
23.5
0.12
21
0.2
142 J

25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U

K9807169-011
HC-REF-C

Oct 15,1 998
0 to 0.3

6
0.7 U

0.38
72

1.38
1.1

79.1
16.6
3.2

0.2 UJ
3

0.3
10.1
10.7
7.3

0.06
10
0.1 U
84 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-031
HC-S-01

Oct 13, 1998
0 to 0.3

224
249 J

3.69
38.9
9.28

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-032
HC-S-02

Oct 13,1998
0 to 0.3

107
127 J

2.42
54.1
12.9
0.3

54.5
33.1
12.1

2 J
14
4.2
23.7
90.1
837 !
0.14
22
2

855 I

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-033
HC-S-03

Oct 13, 1998
0 to 0.3

70.1
90.3 J

2.38 J
55

5.65

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-034
HC-S-04

Oct 13,1 998
0 to 0.3

112
6.6 J

2.74 J
40.7
7.97
0.7
17.7
66.6
15

0.4 J
6

2.6
29.2
57.3
294
0.13
25
0.8
450 i

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

• •

rMCnHarTCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in ug/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in |jg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2.3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in (ig/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600
2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807169-010
HC-REF-B

Oct15,1998
0 to 0.3

20 U
20 U
20 U
20 U
20 U
20 U

35
43
37
57
22
35
20 U
63
110
68

6 U
6 U

20 U
60 U
20 U

K9807 169-0 11
HC-REF-C

Oct 15,1 998
0 to 0.3

20 U
20 U
20 U
20 U
20 U
20 U

20 U
20 U
20 U
23
20 U
20 U
20 U
23
43
27

6 U
6 U

20 U
60 U
20 U

K9807097-031
HC-S-01

Oct 13,1998
0 to 0.3

779
120
100 U

7730
5.5
5.3

20000 U
20000 U
20000 U
20000 U
20000 U
49000
99000

77000
86000
83000
55000
61000
75000
20000 U
120000
110000
98000
775000
144000

6000 U
6000 U

20000 U
60000 U
20000 U

K9807097-032
HC-S-02

Oct 13, 1998
0 to 0.3

87
58
100

7620
0.8
0.6

14000
10000
12006
14000
10000
74000
124000

81000
82000
78000
50000
63000
78000
10000
130000
92000
100000
759000
141000

3000
3000
10000
30000
10000

U

U

U

U

U
U
U
U
U

K9807097-033
HC-S-03

Oct 13, 1998
0 to 0.3

50 U
37
100 U

2940
0.5 U
0.5 U

10000 U
10000 U
10000 U
10000 U
10000 U

K9807097-034
HC-S-04

Oct 13, 1998
0 to 0.3

183
18
100
1350
0.9
1.3

1100
400
1700
670
400

16000 ! 6466
41660 i

28000
33000
30000
22000
26000
30000

10470

13000
15000
13000
11000
9100
iiooo

10000 U 1200
42000
40000
40000
296000
56000

3000 U
3000 U
10000 U
30000 U
10000 U

21000
19000
21000
134300
22100

120
120
400
1200
400

U

U

U
U
U
U
U
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/tlralFAnalytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

• i

ffi«<rt Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet

Phthalates in MgAs
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in Hg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

8300
970

5100
6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K9807169-010
HC-REF-B
Oct15,1998

0 to 0.3

62
20 U
20 U
20 U
20 U
20 U

100 U
6 U
20 U
20 U
20 U
12 U

K9807169-011
HC-REF-C
Oct15,1998

0 to 0.3

20 U
20 U
20 U
20 U
20 U
20 U

100 U
6 U
20 U
20 U
20 U
12 U

K9807097-031
HC-S-01

Oct 13,1 998
0 to 0.3

20000 U
20000 U
20000 U
20000 U
20000 U
20000 U

100000 U
6000 U
20000 U
20000 U
20000 U
12000 U

K9807097-032
HC-S-02

Oct 13, 1998
0 to 0.3

10000 U
10000 U
10000 U
10000 U
10000 U
10000 U

50000 U
3000 U
10000 U
10000 U
10000 U
6000 U

K9807097-033
HC-S-03

Oct 13,1998
0 to 0.3

10000 U
10000 U
10000 U
10000 U
10000 U
10000 U

50000 U
3000 U
10000 U
10000 U
10000 U
6000 U

K9807097-034
HC-S-04

Oct 13,1998
0 to 0.3

460
400 U
400 U
400 U
400 U
400 U

2000 U
120 U
400 U
400 U
400 U
240 U

Notes:
I___|= Indicates Exceedence of Screening Level (SL)
j [= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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rtiRn FAnalytiRFT Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

• i

iWcCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventionals in %
Carbon, Total Organic (TOC]
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile; in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807097-035
HC-S-05

Oct 13.1 998
0 to 0.3

114
590 J

3 J
47.3
7.15

0
39.6
45.8
14.6

0.8 J
6

2.2
23.6
44.6
272
0.08
21
0.8
385

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-036
HC-S-06

Oct 13, 1998
0 to 0.3

35.1
8.89

K9807097-037
HC-S-07

Oct 13.1 998
0 to 0.3

121
92.4 J

2.61 J
36.3
8.81

0
12.9
68.3
18.8

0.3 J
7
2

31.9
64
322
0.16
27
0.8
399

10 U
10 • U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-038
HC-S-08

Oct 13.1998
0 to 0.3

118
49.7 J

2.38 J
35
9
0

5.6
73.7
20.7

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-039
HC-S-09

Oct 13, 1998
0 to 0.3

114
44.9 J

2.41 J
35.1
8.91

0.7 J
9

3.2
30

68.1
626 j
6.13
25
1.3
563 j

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-040
HC-S-101 (DUP)

Oct 13. 1998
0 to 0.3

116
40.6 J

2.35 J
34.2
8.96

1.4 J
9

3.1 J
29.2
68.8
640 ! J
0.17
23
1.5
584 j J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in (Jg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in pg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in Mg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230

1700
600

2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400

21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690

1200

K9807097-035
HC-S-05

Oct13,1998
0 to 0.3

115
15
100
963
0.9
1.5

560
460
1400
570
440

U

4700
8130

8600
9600
7700
7100
5800

K9807097-036
HC-S-06

Oct 13,1998
0 to 0.3

135
12
100
763
1
1

500
200
870
340
200

3100
5010

7000
9100
6800
5100
4500

U

U

U

K9807097-037
HC-S-07

Oct 13, 1998
0 to 0.3

106
15
100

1240
0.6
0.8

990
400

U

U
1700 i
730
400

6100
9920

12000
13000
12000
9400
8100

7800 | | 6300 j j 10000

U

K9807097-038
HC-S-08

Oct 13, 1998
0 to 0.3

100
16
100
894
1

0.6

810
200

1200
490
220

4300

U
J

UJ

UJ
J

K9807097-039
HC-S-09

Oct 13, 1998
0 to 0.3

100
36
100

1080
1

0.6

I | 960
U 200

1300
540
210

5000
7120 ! 8110

8200
11000
8100
6800
5700

j 8600
73"6 i 670 ! 1200 ! li'66

........ ...., • ,. j ' ...... : • •

18000
10000
20000
95330
13500

120
120
400

1200
400

U
U
U
U
U

13000
10000
13000
75470
11300

60
60

200
600
200

U
U
U
U
U

19000 j ! 13000
17000
21000
122700
20100

120
120
400

1200
400

U
U
U
U
U

12000
14000
88500
13800

60
60

200
600
200

11000
12000
10000
8600
6000

11000
I 1300

U
U
U
U
U

16000
15000
16000

106900
16000

60
60

200
600
200

U

U

U

K9807097-040
HC-S-101 (DUP)

Oct 13, 1998
0 to 0.3

100
16
100

1260
1
1

1300
U 400

1700
710
400

6300
10410

13000
14000
13000
9800
8400

j iibb'b
i 1600

U
U
U
U
U

18000
18000
18000

124800
21400

120
120
400

1200
400

U

U

U
U

U

U

U
U
U
U
U
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AnalytiSfiResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

H^CiHart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in HSAs
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in MgAg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

8300
970

5100
6200
1200
1400

650
57

540
22
29
28

ML

760
870

1700
230
290
130

K9807097-035
HC-S-05

Oct13,1998
0 to 0.3

400 U
400 U
400 U
400 U
400 U
400 U

2000 U
120 U
400 U
400 U
400 U
240 U

K9807097-036
HC-S-06

Oct 13,1998
0 to 0.3

420
200 U
200 U
200 U
200 U
200 U

1000 U
60 U
200 U
200 U
200 U
120 U

K9807097-037
HC-S-07

Oct 13,1 998
0 to 0.3

540
400 U
400 U
400 U
400 U
400 U

2000 U
120 U
400 U
400 U
400 U
240 U

K9807097-038
HC-S-08

Oct 13, 1998
0 to 0.3

480
200 U
200 U
200 U
200 U
200 U

1000 U
60 U
200 U
200 U
200 U
120 U

K9807097-039
HC-S-09

Oct 13,1 998
0 to 0.3

370
200 U
200 U
200 U
200 U
200 U

1000 U
60 U

200 U
200 U
200 U
120 U

K9807097-040
HC-S-101 (DUP)

Oct 13,1 998
0 to 0.3

560
400 U
400 U
400 U
400 U
400 U

2000 U
120 U
400 U
400 U
400 U
240 U

Notes:
j___j= Indicates Exceedence of Screening Level (SL)
| |= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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ti«nRAnalyticalResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

•

H^TCCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional* in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional in %
Carbon, Total Organic (TOG)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatiles in Mg/kg
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9S071 15-001
HC-S-10

Oct 14,1 998
0 to 0.3

30.1

K98071 15-002
HC-S-11

Oct 14,1998
0 to 0.3

99.2
65.5 J

2.71
36.9
8.41

0
13.4
69.8
16.8

0.6 J
9

1.9 J
31.2
70.4
357 J
0.13
27
0.7
397 J

25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U

K9807 11 5-003
HC-S-12

Oct 14, 1998
0 to 0.3

35.5

K9807 11 5-004
HC-S-13

Oct 14, 1998
0 to 0.3

85.9
102 J

1.85
41

7.15
0.1

39.1
46.4
14.4

0.2 J
5
2 J

24.6
45.3
289 J
0.06
21
0.4
798 ! J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807 11 5-005
HC-S-14

Oct 14,1998
0 to 0.3

29.9
34.9 J

0.42
72.4
1.76

0.1 UJ
3

0.5 J
35.3
15.3
174 J
0.02 U
12
0.6
109 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K98071 15-006
HC-S-15

Oct 14,1998
0 to 0.3

71.5
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in Mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in MgAg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
3henol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230

1700
600
2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690

1200

K98071 15-001
HC-S-10

Oct14,1998
0 to 0.3

100 U
7.4
100 U
960
0.5 U
0.5 U

K9807 11 5-002
HC-S-11

Oct 14,1998
0 to 0.3

100
6.6
100

1230
0.5
0.5

940
200

1700
590
250
5700
9380

11000
13000
10000
8900
8400

11000
2200

21000
14000
22000
121500
18400

6
6

20
60
20

U

U

U
U

U
U
U
U
U

K9807 11 5-003
HC-S-12

Oct 14, 1998
0 to 0.3

77
14
100 U
643
0.5
0.8

K9807 11 5-004
HC-S-13

Oct 14,1998
0 to 0.3

100
4.1
100
551
0.5
0.5

270
140
600
250
140

2l6b

U

U

U
U

K98071 15-005
HC-S-14

Oct 14, 1998
0 to 0.3

100 U
7.2
100 U
630
0.5 U
0.5 U

54
350
590
250
220

I 2766 |
3500

4600
5500
4100
3900
3400
4500
870

9600
7100

11000
54570
7500

6
6

20
60
20

4164

4800
5400 |
3200
4000 |
3300
4566

UJ
UJ
UJ
UJ
UJ

570 |
13000
6600
17000
62370
6500

6 UJ
6 UJ
20 UJ
60 UJ
20 UJ

K9807 11 5-006
HC-S-15

Oct 14, 1998
0 to 0.3

100 U
5.8
100 U
350
0.5 U
0.5 U
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V V

icaTOeAnalyticaTResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in pg/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in Hg/kg
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

L SL

8300
970

5100
6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K980711 5-001
HC-S-10

Oct14,1998
0 to 0.3

K9807 11 5-002
HC-S-11

Oct 14,1998
0 to 0.3

450
36
20 U
20 U
20 U
20 U

100 U
6 U

200
20 U
20 U
12 U

K98071 15-003
HC-S-12

Oct 14, 1998
0 to 0.3

K9807 11 5-004
HC-S-13

Oct 14,1998
0 to 0.3

360
20 U
20 U
20 U
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

K98071 15-005
HC-S-14

Oct 14,1998
0 to 0.3

51
20 U
20 U
20 U
20 U
20 U

100 U
6 U
33
20 U
20 U
12 U

K98071 15-006
HC-S-15

Oct 14, 1998
0 to 0.3

Notes:
{___]= Indicates Exceedence of Screening Level (SL)
| |= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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AnalytfW^Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

rowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional; in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional? in %
Carbon, Total Organic (TOC)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatiles in Mg/kg
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807 11 5-007
HC-S-16

Oct 14,1998
0 to 0.3

74.7
96.3 J

2.5
43.3
7.75

0
29.6
55.3
15.1

0.4 J
6

1.3 J
29.4
52.2
210 J
0.25
27
0.1
306 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K98071 15-008
HC-S-17

Oct 14,1998
0 to 0.3

45.1

K9807 169-0 12
HC-S-18

Oct 15, 1998
0 to 0.3

47

K9807169-013
HC-S-19

Oct 15, 1998
0 to 0.3

44.8
9.2

1.24
78

3.44
3.7

64.4
24.4
7.5

4.4 J
11
5.6 j
18.3
62.9
1160 i
0.07
16
1.9

1020 | J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807169-014
HC-S-20

Oct 15,1998
0 to 0.3

86.8
11.1

2.54
42.2
7.34

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807169-015
HC-S-21

Oct 15,1 998
0 to 0.3

41.3
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V ••

iSWteAnalyti3SW*esults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

rowser
J-5624-10

I Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in Mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in MgAg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600
2600
12000
3200

29
63
670
400
420

ML

30000

2000
1300
13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K98071 15-007
HC-S-16

Oct 14,1998
0 to 0.3

115
26
100
1130
0.6
0.7

630
480
1900..........__...........,

450
4900
8980

9000
11000
7600
7600
7000
8900
1700

21000
13000
25000
111800
14600

6
6

20
60
20

U

U
U
U
U
U

K9807 11 5-008
HC-S-17

Oct 14, 1998
0 to 0.3

100 U
9.3
100 U
1100
0.5 U
0.5 U

K9807169-012
HC-S-18

Oct 15,1 998
0 to 0.3

100 U
26 J
100 UJ

2600
0.5 UJ
0.5 UJ

K9807169-013
HC-S-19

Oct15,1998
0 to 0.3

50 U
180 J
100 UJ

8650
1 UJ

0.5 UJ

6100
71

5900
2500
1400

26000
41971

44000
55000
44000
38000
35000
46000
11000
70000
60000
68000

471000
79000

31
51
130
60
110

J

U

K9807169-014
HC-S-20

Oct 15,1998
0 to 0.3

100
36
100

1600
0.5
0.5

1500
160

U
J

UJ

J
UJ

2000 !
700
370

7900
12630

14000
18000
13000
13000
11000
14000
3100

26000
21000
25000
158100
24000

7
6
24
60
20

U

U
U

K9807169-015
HC-S-21

Oct 15,1 998
0 to 0.3

100 U
10 J

100 UJ
1800
0.5 UJ
0.5 UJ
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IV •

ticwFAnalytiWTResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in ug/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in (JgAg
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

8300
970

5100
6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K9807 11 5-007
HC-S-16

Oct14,1998
0 to 0.3

420
47
20 U
20 U
20 U
20 U

100 U
6 U

160
20 U
20 U
12 U

K98071 15-008
HC-S-17

Oct14.1998
0 to 0.3

K9807 169-0 12
HC-S-18

Oct15.1998
L 0 to 0.3

K9807169-013
HC-S-19

Oct15,1998
0 to 0.3

360
20 U
20 U
20 U
20 U
20 U

110
6 U

660 |
20 U
20 U
12 U

K9807169-014
HC-S-20

Oct 15,1 998
0 to 0.3

430
56
43
20 U
20 U
20 U

100 U
6 U

260
20 U
20 U
12 U

K9807169-015
HC-S-21

Oct 15, 1998
0 to 0.3

Notes:
j___|= Indicates Exceedence of Screening Level (SL)
| }= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional* in nig/kg
Ammonia as Nitrogen
Sulfide. Total
Conventional* in %
Carbon, Total Organic (TOC]
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatiles in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807 11 5-009
HC-S-22

Oct 14,1998
0 to 0.3

76.9
17.5 J

1.89
44.1
6.34

0
39

46.9
14.1

0.2 J
5
1 J

23.1
44.1
125 J
0.09
23
0.3
225 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K98071 15-010
HC-S-23

Oct 14, 1998
0 to 0.3

36.8

K98071 15-011
HC-S-24

Oct 14, 1998
0 to 0.3

84.2
181 J

1.67
50
6.3
0.7

58.5
30.4
10.4

0.3 J
5

1.5 J
23

41.4
118 J
0.08
36
0.3
279 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807115-012
HC-S-102(DUP)

Oct 14,1998
0 to 0.3

70.5
130 J

1.98
61.6
4.78

0.1 J
5

1.2 J
18.7
35.9
101 J
0.08
30
0.2
216 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807115-013
HC-S-25

Oct 14, 1998
0 to 0.3

189
1830 J

2.48
50.7
7.21

0.8 J
12
6.6 |J
30.1
84.4
644 ! J
0.34
56
1

1330 I J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807115-014
HC-S-26

Oct 14, 1998
0 to 0.3

39.1
7.8 J

0.78
60.5
3.63

0.2 J
4

2.5 J
14.3
26

68.4 J
0.04
22
0.1
435 JJ

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in pgAg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in pg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600

2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807 11 5-009
HC-S-22

Oct 14,1998
0 to 0.3

100 U
7.4
100 U
449
0.5 U
0.5 U

310
110
560
230
20 U

1900 i
3120

4000 !
4900 j
3700
3300 |
3300
3800 !
800 I
7200
6000
7500 I

44500
7000 I

6 U
6 U

20 U
60 U
20 U

K98071 15-010
HC-S-23

Oct 14,1998
0 to 0.3

58
14
100 U
591
0.5 U
0.5

K9807115-011
HC-S-24

Oct 14,1 998
0 to 0.3

77
100
100 U

4320
0.5 U
0.5

410
3600
6600
1200
2200
15000
29010

37000
39000
23000
27000
24000
38000
4700
84000
41000
110000
427700
47000

6
6

20
60
20

U
U
U
U
U

K9807115-012
HC-S-102(DUP)

Oct 14,1998
0 to 0.3

25
33
100

1930
0.5
0.5

420
2000
4600
1200
980
9900
19100

14000
17000
8800
13000
11000
14000
2100
40000
21000
50000
190900
19800

6
6

20
60
20

U

U

U
U

U
U
U
U
U

K9807115-013
HC-S-25

Oct 14,1998
0 to 0.3

962
4.1

1100 J
157
6.1
7

210
100
270
230
140
1100
2050

1300 !

K9807115-014
HC-S-26

Oct 14, 1998
0 to 0.3

100 U
5

100 U
289
0.5 U
0.5 U

73
140
350
100
100

1000
1763

2300 !
1400 ) 2700 j
880 | 1600
ib'bo i i'g'bo |
600
1500 j

1800
2200 i

170 350 !
31 6b" | ! 5500 I
1800 ! j 3400 j
3700 I 6800 I
15450 |
1480

6 U
6 U

20 U
60 U
20 U

28550 !
3400 i

6 U
6 U

20 U
60 U
20 U
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tiradeAnalyticWResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

w i

l^^rowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet

Phthalates in Mg/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in pg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

L_ SL

8300
970
5100
6200
1200
1400

650
57

540
22
29
28

ML

760
870
1700
230
290
130

K9807 11 5-009
HC-S-22

Oct 14,1 998
0 to 0.3

310
24
20 U
20 U
20 U
20 U

100 U
6 U
75
20 U
20 U
12 U

K98071 15-010
HC-S-23

Oct 14.1998
0 to 0.3

K98071 15-011
HC-S-24

Oct 14,1998
0 to 0.3

2000 U
2000 U

20 U
2000 U
20 U
20 U

100 U
6 U

170
20 U
20 U
12 U

K9807115-012
HC-S-102(DUP)

Oct 14,1 998
0 to 0.3

300
20 U
20 U
20 U
47
20 U

100 U
6 U

160
20 U
20 U
12 U

K9807115-013
HC-S-25

Oct 14, 1998
0 to 0.3

300
20 U
20 U
20 U
25
20 U

100 U
6 U
48
20 U
20 U
12 U

K9807115-014
HC-S-26

Oct 14, 1998
0 to 0.3

110
20 U
20 U
20 U
20 U
20 U

100 U
6 U
30
20 U
20 U
12 U

Notes:
'= Indicates Exceedence of Screening Level (SL)
1= Indicates Exceedence of Maximum Level (ML)

DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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icaTrieAnalyticaTResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon
Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional; in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventionals in %
Carbon, Total Organic (TOC;
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile* in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807115-015
HC-S-27

Oct 14,1 998
0 to 0.3

40.5

K98071 15-016
HC-S-28

Oct 14.1998
0 to 0.3

110
65.8 J

2.35
42.2
7.89

0
16
65
19

0.2 J
5

0.9 J
28.4
50.4
87.6 J
0.1
25
0.3
220 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807115-017
HC-S-29

Oct 14, 1998
0 to 0.3

44.8

K9807169-017
HC-S-30

Oct 15, 1998
0 to 0.3

67
12.6

1.28
52.8
4.19

0
59.2
30.6
10.2

0.2 UJ
4

0.6
21.1
62

80.7
0.06
22
0.3
167 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807169-016
HC-S-31

Oct 15, 1998
0 to 0.3

48

K9807 11 5-020
HC-S-32

Oct 14,1998
0 to 0.3

87.2
9.6 J

1.43
46.4
6.11

0
43.8
38.6
17.6

0.1 J
4

0.5 J
21.8
34.6
51.6 J
0.07
22
0.2
146 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

• •

H^TCrcHarTCrowser
J-5624-10
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icarTfcAnalyticlTResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

• •

HaTTCrcHaTTCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
IPAHs in Mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in HgAs
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600
2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300
13000
3600
2400

21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807115-015
HC-S-27

Oct 14. 1998
0 to 0.3

100 U
8.1
100 U

1400
0.5 U
0.5 U

K98071 15-016
HC-S-28

Oct 14,1998
0 to 0.3

100 U
6.1
100 U
384
0.5 U
0.5

260
120
510
200
100

1700 !
2890

3200 i
4000 |
2900
2800 |
2700
3200 |
630 I

6500 j
5100 j
7000 !

38030 !
5600 I

6 U
6 U
20 U
60 U
20 U

K9807115-017
HC-S-29

Oct 14,1998
0 to 0.3

100 U
3.8
100 U
910
0.5 U
0.5 U

K9807 169-01 7
HC-S-30

Oct 15, 1998
0 to 0.3

50 U
6.5 J
100 UJ
319
0.5 UJ
0.5 UJ

260
44
370
160
64

1600 I
2498

2700 i
3300 j
2400
2500 |
2400
3000 i
540 j

5200 j
4600 j
5000 i
31640 |
4806 !

6 U
6 U

20 U
60 U
20 U

K9807169-016
HC-S-31

Oct 15,1 998
0 to 0.3

50 U
1.1 J
310 J
58.8
0.5 UJ
0.5 UJ

K98071 15-020
HC-S-32

Oct 14,1998
0 to 0.3

100 U
2.8
100 U
130
0.5 U
0.5 U

120
35
210
82
36

900
1383

1100
1600
1400
1200 i
1100
1200
290 !
2000 j
1300 j
1700
12890 |
2500

6 U
6 U

20 U
60 U
20 U
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mm mm

:icrWuAnalyti<*Smesults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

mm i

H^^^crrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in Hg/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in pg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

8300
970
5100
6200
1200
1400

650
57

540
22
29
28

ML

760
870

1700
230
290
130

K9807115-015
HC-S-27

Oct14,1998
0 to 0.3

K9807115-016
HC-S-28

Oct 14.1998
0 to 0.3

370
20 U
20 U
20 U
20 U
20 U

100 U
6 U

62
20 U
20 U
12 U

K9807115-017
HC-S-29

Oct 14,1998
0 to 0.3

K9807169-017
HC-S-30

Oct 15, 1998
0 to 0.3

300
20 U
20 U
20 U
20 U
20 U

100 U
6 U
52
20 U
20 U
12 U

K9807 169-0 16
HC-S-31

Oct 15,1 998
0 to 0.3

K9807 11 5-020
HC-S-32

Oct 14, 1998
0 to 0.3

250
20 U
20 U
20 U
20 U
20 U

100 U
6 U
29
20 U
20 U
12 U

Notes:
{= Indicates Exceedence of Screening Level (SL)

1= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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cl̂ eAnalyticaTResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

• •

HarTCroHarrCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet

Conventional* in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional; in %
Carbon, Total Organic (TOC)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatiles in |JgAg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K98071 15-021
HC-S-33

Oct14,1998
0 to 0.3

46.3

K98071 69-002
HC-S-34

Oct15,1998
0 to 0.3

142
704

2.12
57.3
5.24
0.1

38.2
47.2
14.5

0.2 J
5

1.1
23.4
37.1
153
0.2
24
0.4
376 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807115-018
HC-S-35

Oct14,1998
0 to 0.3

68.2
10.8 J

1.59
46.9
6.34

0
35.5
50.2
14.3

0.1 J
4

0.4 J
23.3
35.5
39 J

0.08
21
0.2
122 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K98071 69-001
HC-S-36

Oct15,1998
0 to 0.3

12.2
13.4

0.69
68.9
2.3
0.2

76.4
17.1
6.3

0.2 UJ
3

0.2
15.2
20.9
15.2
0.05
17
0.1
82 J

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807115-019
HC-S-37

Oct14,1998
0 to 0.3

82.7
8.6 J

1.68
42

6.62

0.1 UJ
4

0.3 J
24.4
37

28.3 J
0.08
22
0.2
116 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807 169-005
HC-S-38

Oct 15,1998
0 to 0.3

80.6
7.3

1.63
44.3
6.7

0.2 UJ
4

0.3
28.3
37.7
49.9
0.06
24
0.2
126 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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JcalRiAnalytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

• •

H^TCnHarfCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in Mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in MgAg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in MgAg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600

2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K98071 15-021
HC-S-33

Oct 14,1998
0 to 0.3

212
2.3
400 J
133
0.5 U
0.5 U

K98071 69-002
HC-S-34

Oct15,1998
0 to 0.3

375
1.7 J
650 J
100
2.4 J
2.6 J

200
50
100
53
100
540
1043

690
490
540
610
340
730
110

2300 !
1300 !
2800 I
9910
880

6 U
6 U

20 U
60 U
20 U

K9807115-018
HC-S-35

Oct 14,1998
0 to 0.3

100 U
2.3
100 U
170
0.5 U
0.5 U

120
30

220
85
40
730
1225

1500 I
1800 i
isbo
1200 j
1300
1500 j
280 !

2700 j
2300 !
2700 |
16786 !
2800

6 U
6 U

20 U
60 U
20 U

K9807169-001
HC-S-36

Oct 15, 1998
0 to 0.3

96
0.5 J
160 J
20.9
0.5 UJ
0.5 UJ

23
20 U
27
20 U
33
150
253

170
180
150
220
98
170
50

310
340
380

2068
248

6 U
6 U
20 U
60 U
20 U

K9807115-019
HC-S-37

Oct 14, 1998
0 to 0.3

100 U
1.5
340 J
88.7
0.5 U
0.5 U

88
20
140
75
27

580
930

800
1100
1000
610
510
900
170

1500
900 j
1300
8790
1510

6 U
6 U
20 U
60 U
20 U

K9807 169-005
HC-S-38

Oct 15, 1998
0 to 0.3

50
26
100

3360
0.5
0.5

4000
20

4100
20
540

23000
31660

29000
31000
34000
23000
21000
31000
7200
58000
53000
46000
333200
55000

9
17
51
60
55

U
J

UJ

UJ
UJ

U

U

U
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• •

caTOeAnalyticaTResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

V •

^arTCroHarTCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in pg/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in pg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

8300
970
5100
6200
1200
1400

650
57

540
22
29
28

ML

760
870
1700
230
290
130

K9807 11 5-021
HC-S-33

Oct 14,1998
0 to 0.3

K9807 169-002
HC-S-34

Oct 15,1 998
0 to 0.3

80
20 U
20 U
20 U
20 U
20 U

100 U
6 U

23
20 U
20 U
12 U

K9807115-018
HC-S-35

Oct 14,1998
0 to 0.3

260
20 U
20 U
20 U
20 U
20 U

100 U
6 U
31
20 U
20 U
12 U

K98071 69-001
HC-S-36

Oct 15, 1998
0 to 0.3

50
20 U
20 U
20 U
20 U
20 U

100 U
6 U
20 U
20 U
20 U
12 U

K9807115-019
HC-S-37

Oct 14, 1998
0 to 0.3

290
20 U
20 U
20 U
20 U
20 U

100 U
6 U
30
20 U
20 U
12 U

K9807 169-005
HC-S-38

Oct 15, 1998
0 to 0.3

310
20 U
20 U
20 U
20 U
20 U

100 U
6 U

860
20 U
20 U
12 U

Notes:
I___j= Indicates Exceedence of Screening Level (SL)
| |= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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ica™eAnalytic^TResults for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

rowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional in mg/kg
Ammonia as Nitrogen
Sulfide. Total
Conventional* in %
Carbon, Total Organic (TOG]
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatiles in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807 169-004
HC-S-39

Oct 15,1 998
0 to 0.3

96.8
6.2

1.87
43.9
6.09

0
14.9
69.4
15.7

0.2 UJ
4

0.2
26.4
38

30.1
0.08
22
0.2
104 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K98071 69-003
HC-S-40

Oct 15,1998
0 to 0.3

85
1.6

1.74
42.6
6.37

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807 169-009
HC-S-41

Oct 15,1 998
0 to 0.3

90.2
8.8

1.91
48.4
5.95

0.2 UJ
4

0.3
25.5
37.2
30.3
0.11
23
0.2
133 J

10 U
10 .U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K98071 69-008
HC-S-42

Oct 15, 1998
0 to 0.3

84.8
3.3

1.93
43.2
6.28

0
7.1

78.3
14.6

0.2 UJ
4

0.3
27.3
40.7
36

0.07
22
0.2
124 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807 169-007
HC-S-43

Oct 15, 1998
0 to 0.3

85.8
2.4

2.26
39.2
6.35

25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U
25 U

K9807169-006
HC-S-44

Oct 15, 1998
0 to 0.3

99.9
2.1

2.11
44.1
5.97

0
11.2
72

16.8

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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Analytical Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in Mg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in Mg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in Mg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540
2100
1500
5200

1300
1600

670

1400
230
1700
600
2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K98071 69-004
HC-S-39

Oct 15.1998
0 to 0.3

50
9.8
100
727
0.5
0.5

520
20

600
390
49

4700
6269

6200 .
6700
6500
5400
5500
7000
1700

13000
10000
10000
72000
12000

6
6

20
60
20

U
J

UJ

UJ
UJ

U

U
U
U
U
U

K9807 169-003
HC-S-40

Oct 15,1998
0 to 0.3

50 U
4.4 J
100 UJ
197
0.5 UJ
0.5 UJ

130
20 U
170
20 U
23

1000
1343

1300
1700 j
1500
1300 |
690
1700 I
290 I
3000 I
2600 j
2500
16580 i
2190

6 U
6 U

20 U
60 U
20 U

K9807 169-009
HC-S-41

Oct 15.1998
0 to 0.3

100 U
23 J
100 UJ
1710
0.5 UJ
0.5 UJ

K9807 169-008
HC-S-42

Oct 15.1998
0 to 0.3

100
15
100

1220
0.5
0.5

1600 | 920
20 U j 23

2000 I
650 '
160

7800 !
12220 |

15000
20000
15000
16000
12000
ieobo
3900

24000
25000
22000
168900
27000

6
6

24
60
20

U
U

U
U

1500
420
92

5300
8255

11000
14000
11000
11000
8900
11000
2600
17000
18000
16000
120500
19900

6
6

20
60
20

U
J

UJ

UJ
UJ

U
U
U
U
U

K9807169-007
HC-S-43

Oct 15, 1998
0 to 0.3

100 U
3.2 J
100 UJ
101
0.5 UJ
0.5 UJ

60
20 U
99
42
20 U
430
651

830
1100
820
580
510
1100
170

1700

K9807 169-006
HC-S-44

Oct 15, 1998
0 to 0.3

100 U
1.6 J
390 J
84.1
0.5 UJ
0.5 UJ

150
20 U
170
180
39
970
1519

640
670
670
520
380
610
140

1800 j
1700 I 1400 i
1500

10010
1330

6 U
6 U

20 U
60 U
20 U

1500
8330
1050

6 U
6 U

20 U
60 U
20 U
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tSrTRAnalytiSSi Results for Surface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

•

hScCrowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in Mg/kg
Bis(2-ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in Mg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

8300
970

5100
6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K98071 69-004
HC-S-39

Oct 15,1998
0 to 0.3

290
20 U
20 U
20 U
20 U
20 U

100 U
6 U

160
20 U
20 U
12 U

K98071 69-003
HC-S-40

Oct 15. 1998
0 to 0.3

350
20 U
20 U
20 U
20 U
20 U

100 U
6 U

43
20 U
20 U
12 U

K9807 169-009
HC-S-41

Oct 15, 1998
0 to 0.3

220
110
20 U
20 U
20 U
20 U

100 U
6 U

270
20 U
20 U
12 U

K98071 69-008
HC-S-42

Oct 15, 1998
0 to 0.3

500
37
20 U
100
20 U
20 U

100 U
6 U

170
20 U
20 U
12 U

K9807 169-007
HC-S-43

Oct 15, 1998
0 to 0.3

550
20
20 U
40
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

K9807 169-006
HC-S-44

Oct 15, 1998
0 to 0.3

270
20 U
20 U
20 U
20 U
20 U

100 U
6 U
91
20 U
20 U
12 U

Notes:
|___|= Indicates Exceedence of Screening Level (SL)
| |= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Undetected at or above Method Reporting Limit (MRL)
J = Estimated concentration - the value is less than MRL,
but greater than Method Detection Limit (MDL).
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional; in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional; in %
Carbon, Total Organic (TOG)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile; in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807097-004
HC-VC-7-S1
Oct 12, 1998

0 to 2.0

301
161 J

2.36
51.3
7.93

0.6 J
8

2.4
27.3
62.8
361
0.15
26
0.9
469 j

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-005
HC-VC-7-S2
Oct 12,1 998
2.0 to 4.2

239
796 J

1.38
61.7
5.62
0.1

47.8
36.3
15.8

1.4 J
15
3.3

23.2
83.2

"""576"!
0.18
25
1.4
650 j

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-013
HC-VC-11-S1
Oct 12, 1998

0 to 2.1

201
276 J

2.09
49

10.5

0.3 J
7

1.2
25.3
52.1
169
0.09
24
0.6
273

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-014
HC-VC-11-S2
Oct 12, 1998
2.1 to 4.0

159
228 J

1.69
59.2
6.13

0
47.8
39.7
12.5

1.1 J
12
3.2

22.6
78.3

...._________.....;

.....__.....

24
1.2
656 j

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-007
HC-VC-13-S1
Oct 12, 1998

0 to 2.0

22.9
21 J

0.08
75.9
1.82

0.1 UJ
2

0.2
9

13.3
25.8
0.03
15
0.1 U
61

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-008
HC-VC-13-S2
Oct 12, 1998
2.0 to 4.0

16.9
9.4 J

0.09
75.7
1.77
0.1

96.9
2.1
0.9

0.1 UJ
2

0.2
10.7
15.2
23.9
0.02 U
17
0.1 U
65

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in pg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in pg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in Mg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600
2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807097-004
HC-VC-7-S1
Oct 12,1998

0 to 2.0

1920

4000
4000
4000
4000
4000
4000

"l26bo"

20000
23000
19000
14000
17000

U
U
U
U
U

K9807097-005
HC-VC-7-S2
Oct 12, 1998
2.0 to 4.2

938

4000
4000
4000
4000
4000

U 6100

20000
4000 U
28000 !
25000
24000
192000
36000

1200
1200
4000
12000
4000

U
U
U
U
U

___

9300
11000
9200
6800
8800

U
U
U
U
U

9800 !
4000
14000
12000
12000
94900
18000

1200
1200
4000
12000
4000

U

U
U
U
U
U

K9807097-013
HC-VC-11-S1
Oct 12, 1998

0 to 2.1

100
11
100
703
0.5
0.5

1000
1000
1000
1000
1000
4300

U

U

U
U

U
U

U
U

K9807097-014
HC-VC-11-S2
Oct 12, 1998
2.1 to 4.0

100
24
100
1400
0.5
0.5

4000
4000
4000
4000
4000
8400

' 7306"~! ""18400"

7500
8200
7100
5200
6000
73"66
1000

10000
9200
9100

70100
13100

300
300
1000
3000
1000

U

U
U
U
U
U

15000
18000
13000
9600
12000

U

U

U
U

U
U
U
U
U

14666 !
4000 U
21000 !
18000
18000

140600
25000

1200
1200
4000
12000
4000

U
U
U
U
U

K9807097-007
HC-VC-13-S1
Oct 12, 1998

0 to 2.0

25 U
0.5 U
100 U
23
0.5 U
0.5 U

20 U
20 U
32
20 U
20 U
110
182

190
240
180
120
170
190
36

450
200
480

2256
350

6 U
6 U

20 U
60 U
20 U

K9807097-008
HC-VC-13-S2
Oct 12, 1998
2.0 to 4.0

21

20 U
20 U
21
20 U
20 U
87
148

210
250
220
110
180
200
43
350
190
320
2073
400

6 U
6 U
20 U
60 U
20 U
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in MgAg
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in MgAg
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K9807097-004
HC-VC-7-S1
Oct 12,1998

0 to 2.0

4000 U
4000 U
4000 U

20000 U
1200 U
4000 U
4000 U
4000 U
2400 U

K9807097-005
HC-VC-7-S2
Oct 12,1998
2.0 to 4.2

4000 U
4000 U
4000 U

20000 U
1200 U
4000 U
4000 U
4000 U
2400 U

K9807097-013
HC-VC-11-S1
Oct 12. 1998

_ 0 to 2.1

1000 U
1000 U
1000 U

5000 U
300 U

1000 U
1000 U
1000 U
600 U

K9807097-014
HC-VC-11-S2
Oct 12,1 998
2.1 to 4.0

4000 U
4000 U
4000 U

20000 U
1200 U
4000 U
4000 U
4000 U
2400 U

K9807097-007
HC-VC-13-S1
Oct 12,1998

0 to 2.0

20 U
20 U
20 U

100 U
6 U
20 U
20 U
20 U
12 U

K9807097-008
HC-VC-13-S2
Oct 12,1998
2.0 to 4.0

20 U
20 U
20 U

100 U
6 U
20 U
20 U
20 U
12 U

[ j= Indicates Exceedence of Screening Level (SL)
| |= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Not Detected at or above the Method Reporting Limit (MRL)
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional; in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional; in %
Carbon, Total Organic (TOC)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile; in pg/kg
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807097-010
HC-VC-103 (DUP)

Oct12,1998
0 to 2.0

21.7 J

77.1
1.93

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-01 1
HC-VC-104(DUP)

Oct 12,1998
2.0 to 4.0

74.7
3.19

K9807097-012
HC-VC-105 (DUP)

Oct 12, 1998
0 to 2.1

216

2.05
49

7.67

0.4 J
6

1.1
25.6
52.4
190
0.08
24
0.5
267

K9807097-001
HC-VC-18-S1
Oct 12, 1998

0 to 2.2

75.7
31.4 J

0.91
68.6
4.04

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-002
HC-VC-18-S2
Oct 12, 1998
2.2 to 4.0

45.2
2 J

0.29
78.3
2.14

0
96.8
2.3
0.9

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-016
HC-VC-22-S1
Oct 12, 1998

0 to 2.0

19.2
6.6 J

0.71
79.7
2.7

0.1 UJ
2

0.1
11.8
17.6
12.1
0.02
17
0.1 U
55

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in pg/kg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in jig/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in Hg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Dhenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600
2600
12000
3200

29
63
670
400
420

ML

30000

2000
1300
13000
3600
2400

21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807097-010
HC-VC-103(DUP)

Oct12,1998
0 to 2.0

K9807097-01 1
HC-VC-104(DUP)

Oct12,1998
2.0 to 4.0

100 U
100 U
100 U
100 U
100 U
280
530

480
460
470
320
410
520
100 U
800
560
680

4750
880

30 U
30 U
100 U
300 U
100 U

K9807097-012
HC-VC-105(DUP)

Oct 12,1998
0 to 2.1

K9807097-001
HC-VC-18-S1
Oct 12,1998

0 to 2.2

385

510
400 U
520
400 U
400 U
2200
3830

.....„.__..,

4800
4000
2600 |
3500

""40o'6""
400 U
5700 I
4400 !

""5060"]...„.„__..

7500 !

120 U
120 U
400 U
1200 U
400 U

K9807097-002
HC-VC-18-S2
Oct 12, 1998
2.2 to 4.0

166

200 U
200 U
200 U
200 U
200 U
820
1320

1600 |
•••••{900""]

1800
""l300"]

1600
1800 ]

•••-——•- u

""23(30"]
2200 j......__...,

16500 j
3400 I

60 U
60 U
200 U
600 U
200 U

K9807097-016
HC-VC-22-S1
Oct 12, 1998

0 to 2.0

26

30
20 U
27
20 U
20 U
150
237

250
280
280
220
200
240
23
370
360
340
2563
480

6 U
6 U
20 U
60 U
20 U
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in Hg/kg
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in MgAs
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

6200
1200
1400

650
57

540
22
29
28

ML

760
870
1700
230
290
130

K9807097-010
HC-VC-103 (DUP)

OCM2.1998
0 to 2.0

K9807097-01 1
HC-VC-104(DUP)

Oct12,1998
2.0 to 4.0

100 U
100 U
100 U

500 U
30 U
100 U
100 U
100 U
60 U

K9807097-012
HC-VC-105(DUP)

Oct12,1998
0 to 2.1

K9807097-001
HC-VC-18-S1
Oct12,1998

0 to 2.2

400 U
400 U
400 U

2000 U
120 U
400 U
400 U
400 U
240 U

K9807097-002
HC-VC-18-S2
OcM2,1998
2.2 to 4.0

200 U
200 U
200 U

1000 U
60 U

200 U
200 U
200 U
120 U

K9807097-016
HC-VC-22-S1
Oct12,1998

0 to 2.0

20 U
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

I___i= Indicates Exceedence of Screening Level (SL)
| j= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Not Detected at or above the Method Reporting Limit (MRL)
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional? in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional! in %
Carbon, Total Organic (TOC)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile* in ug/kg
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807097-017
HC-VC-22-S2
Oct12,1998
2.0 to 4.0

15.7
2 J

0.03
77.8
1.73

0.1 UJ
2

0.1 U
9.6
13.4

3
0.02 U
16
0.1 U
37

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-019
HC-VC-27-S1
Oct 12,1998

0 to 1.9

185
33.5 J

1.67
55.5
7.35

0.3 J
5

0.8
22.1
47.8
116
0.08
22
0.4
193

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-020
HC-VC-27-S2
Oct 12, 1998

1.9 to 3.5

150
50.2 J

1.67
63.7
5.02

0.2 J
5

1.1
18.5
43
144
0.08
22
0.4
245

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-022
HC-VC-32-S1
Oct 12, 1998

0 to 1.8

107

1.98
57.4
7.41

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-023
HC-VC-32-S2
Oct 12, 1998

1.8 to 4.0

1.4

0.04
81.4
1.8
0

96.5
2.6
0.9

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-025
HC-VC-39-S1
Oct 12, 1998

0 to 2.0

194

1.91
49.1
7.87

0.1 UJ
3

0.2
23.8
38.4
19.3
0.08
22
0.4
89

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in MgAs
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in MgAg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h.i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in HsAg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230
1700
600

2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300
13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807097-017
HC-VC-22-S2
Oct 12,1 998
2.0 to 4.0

20 U
20 U
20 U
20 U
20 U
20 U
60

20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
100
20 U

6 U
6 U

20 U
60 U
20 U

K9807097-019
HC-VC-27-S1
Oct 12. 1998

0 to 1.9

385

1000 U
1000 U
1000 U
1000 U
1000 U

K9807097-020
HC-VC-27-S2
Oct 12. 1998
1.9 to 3.5

422

1000
1000
1000
1000
1000

2266 | j 2400
4700

3900 !
4300 |
3800
3000 I
3300
3800 |.................... ^

4900

4400
4800
3800
3300
3500
4200
1000

5500 I j 6200
5500 [ | 6000
5000 ! I 5600

38600 ! j 42300
7100 I 7300

300 U
300 U

1000 U
3000 U
1000 U

300
300

1000
3000
1000

U
U
U
U
U

U

U
U
U
U
U

K9807097-022
HC-VC-32-S1
Oct 12. 1998

0 to 1.8

48

100 U
100 U
100 U
100 U
100 U
280
530

500
510
470
380
340
470
100 U
710
690
650

4770
810

30 U
30 U
100 U
300 U
100 U

K9807097-023
HC-VC-32-S2
Oct 12, 1998

1.8 to 4.0

20 U
20 U
20 U
20 U
20 U
20 U
60

20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
100
20 U

6 U
6 U
20 U
60 U
20 U

K9807097-025
HC-VC-39-S1
Oct 12, 1998

0 to 2.0

80

100 U
100 U
100 U
100 U
100 U
620
870

790
830
960
590
560
830
100 U

1300
1100 !
1000
8010
1520

30 U
30 U
100 U
300 U
100 U

Page 8 of 12



Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in HSAS
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in pg/kg
Benzole Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene .
Hexachlorobutadiene
N-Nitrosodiphenylamine

SL

6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K9807097-017
HC-VC-22-S2
Oct 12,1 998
2.0 to 4.0

20 U
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

K9807097-019
HC-VC-27-S1
Oct 12, 1998

0 to 1.9

1000 U
1000 U
1000 U

5000 U
300 U

1000 U
1000 U
1000 U
600 U

K9807097-020
HC-VC-27-S2
Oct 12,1 998

1.9 to 3.5

1000 U
1000 U
1000 U

5000 U
300 U
1000 U
1000 U
1000 U
600 U

K9807097-022
HC-VC-32-S1
Oct 12, 1998

0 to 1.8

100 U
100 U
100 U

500 U
30 U
100 U
100 U
100 U
60 U

K9807097-023
HC-VC-32-S2
Oct 12,1 998
1.8 to 4.0

20 U
20 U
20 U

100 U
6 U

20 U
20 U
20 U
12 U

K9807097-025
HC-VC-39-S1
Oct 12.1998

0 to 2.0

100 U
100 U
100 U

500 U
30 U
100 U
100 U
100 U
60 U

= Indicates Exceedence of Screening Level (SL)
= Indicates Exceedence of Maximum Level (ML)

DUP = Duplicate
U = Not Detected at or above the Method Reporting Limit (MRL)
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Lab ID
Sample ID
Sampling Date
Depth in Feet
Conventional! in mg/kg
Ammonia as Nitrogen
Sulfide, Total
Conventional in %
Carbon, Total Organic (TOC)
Solids, Total
Solids, Total Volatile
Gravel
Sand
Silt
Clay
Metals in mg/kg
Antimony, Total
Arsenic, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Silver, Total
Zinc, Total
Volatile: in Mg/kg
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzene
Ethylbenzene
Tetrachloroethene (PCE)
Toluene
Total Xylenes
Trichloroethene (TCE)
m- & p-Xylenes
o-Xylene

SL

150
57
5.1

390
450
0.41
140
6.1
410

35
170
110

10
57

40
160

ML

200
700
14

1300
1200
2.3
370
8.4

3800

110

120

50
210

160
1600

K9807097-026
HC-VC-39-S2
Oct 12,1998
2.0 to 4.0

327

2.39
52.2
7.95

0.1 UJ
4

0.2
27.4
44.4
27.6
0.08
24
0.4
109

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

K9807097-028
HC-VC-42-S1
Oct 12,1998

0 to 2.0

120

2.11
49.5
7.65

0.1 UJ
4

0.2
25.5
40.4
23.9
0.07
23
0.2
100

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

K9807097-029
HC-VC-42-S2
Oct 12,1 998
2.0 to 4.0

216

2.95
53.3
8.7

0.2 J
5

0.7
29.4
54.6
79.1
0.13
23
0.4
207

5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

Hart Crowser
J-5624-10
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
TPH in mg/kg
Diesel
Fluoranthene
Lube Oil
Pencil Pitch
Phytane
Pristane
LPAHs in MgAg
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Naphthalene
Phenanthrene
Total LPAHs
HPAHs in jjg/kg
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
lndeno(1 ,2,3-cd)pyrene
Pyrene
Total HPAHs
Total Benzofluoranthenes
Phenols in (Jg/kg
2,4-Dimethylphenol
2-Methylphenol
4-Methylphenol
Pentachlorophenol (PCP)
Phenol

SL

1700

500
560
960
540

2100
1500
5200

1300
1600

670

1400
230

1700
600

2600
12000
3200

29
63

670
400
420

ML

30000

2000
1300

13000
3600
2400
21000
29000

5100
3600

3200

21000
1900

30000
4400
16000
69000
9900

210
77

3600
690
1200

K9807097-026
HC-VC-39-S2
Oct 12,1998
2.0 to 4.0

54

100 U
100 U
100 U
100 U
100 U
370
620

530
540
600
370
350
550
100 U
910
730
750
5380
950

30 U
30 U
100 U
300 U
100 U

K9807097-028
HC-VC-42-S1
Oct 12, 1998

0 to 2.0

906

4000
4000
4000
4000
4000
4500
14500

9400
11000
9900
7300
7200
8900
4000
11000
15000
10000
91700
17100

1200
1200
4000
12000
4000

U
U
U
U
U

K9807097-029
HC-VC-42-S2
Oct 12, 1998
2.0 to 4.0

2000

4000
4000
4000
4000
4000
16666

| '26000

20000
24000
21000
16000
15000
19000

u 1 4606
i 27000

u
u
u
u
u

32000
24000

200000
36000

1200
1200
4000
12000
4000

U
U
U
U
U

U

U
U
U
U
U
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Analytical Results for Subsurface Sediment Samples
Port of Portland, Terminal 4 - Slip 3 Sediment Characterization
Portland, Oregon

Hart Crowser
J-5624-10

Lab ID
Sample ID
Sampling Date
Depth in Feet
Phthalates in pg/kg
Di-n-octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Semivolatiles in pg/kg
Benzoic Acid
Benzyl Alcohol
Dibenzofuran
Hexachlorobenzene
Hexachlorobutadiene
N-Nitrosodipnenylamine

SL

6200
1200
1400

650
57
540
22
29
28

ML

760
870
1700
230
290
130

K9807097-026
HC-VC-39-S2
Oct12,1998
2.0 to 4.0

100 U
100 U
100 U

500 U
30 U
100 U
100 U
100 U
60 U

K9807097-028
HC-VC-42-S1
Oct12,1998

0 to 2.0

4000 U
4000 U
4000 U

20000 U
1200 U
4000 U
4000 U
4000 U
2400 U

K9807097-029
HC-VC-42-S2
Oct 12,1998
2.0 to 4.0

4000 U
4000 U
4000 U

20000 U
1200 U
4000 U
4000 U
4000 U
2400 U

! | = Indicates Exceedence of Screening Level (SL)
| |= Indicates Exceedence of Maximum Level (ML)
DUP = Duplicate
U = Not Detected at or above the Method Reporting Limit (MRL)
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SEDIMENT GRAIN SIZE DATA
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APPENDIX E
DATA VALIDATION SUMMARY AND CERTIFICATES OF
ANALYSIS SEDIMENT AND WATER SAMPLES

Summary of Data Validation Effort

This appendix provides the quality assurance review of 64 sediment and eight
water samples, including five field duplicates and two rinseate blanks collected
in accordance with the Remedial Investigation/Feasibility Study (RI/FS) Work
Plan for the Port of Portland (Port) Terminal 4 (T-4).

Chemical analyses were performed by Columbia Analytical Services of Kelso,
Washington. The laboratory-submitted data packages were reviewed by Hart
Crowser. The following criteria were evaluated in the standard validation
process:

• Holding Times;

Method Blanks;

Surrogate Recoveries;

• Blank Spike and Laboratory Control Sample (LCS) Recoveries;

• Matrix Spike/Matrix Spike Duplicate(MS/MSD) Recoveries and Relative
Percent Differences (RPD);

« Laboratory and Field Duplicate Relative Percent Differences (RPDs); and

• Reported Detection Limits.

Overall Data Quality

The overall data quality objectives (DQOs), as set forth in the Quality Assurance
Project Plan (QAPP) have been met, and the data for this site are acceptable for
use as qualified. The completeness for the associated data is 99.9 percent.
Detailed discussions are presented below.

Quality Assurance Objectives

Precision. Precision measures the reproducibility of measurements under a
given set of conditions. Specifically, it is a quantitative measure of the variability
of a group of measurements compared to their average values. Precision is
generally evaluated using both matrix spike/matrix spike duplicate (MS/MSD)
(or lab duplicate) results and field duplicate results. MS/MSD and lab duplicate

Hart Crowser Page E-l
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results provide information on laboratory (only) precision, while field duplicates
provide information on field and lab precision combined.

Analytical precision is measured through MS/MSD samples for organics analyses
and for lab duplicate samples for metals and other inorganic analyses. Analytical
precision is quantitatively expressed as the relative percent difference (RPD)
between the MS/MSD or lab duplicates. Analytical precision measurements
were carried out on project-specific sediment samples at a minimum frequency
of one in 20 samples. Data qualifiers were assigned to metals results for
sediment samples due to low laboratory duplicate RPDs.

Five sets of field duplicates were collected and analyzed for this site. The
project-specific precision acceptance criteria for field duplicates is 75 percent for
sediment samples. The field duplicate precision for all analyses were generally
acceptable. RPDs for polynuclear aromatic hydrocarbons (PAHs) exceeded the
criteria of 75 percent for field duplicates HC-S-102/HC-S-24 and
HC-VC-104/HC-VC-13-S2. However, no qualifiers were assigned based on RPD
results alone.

Accuracy. Accuracy measures the closeness of the measured value to the true
value. The accuracy of chemical test results was assessed by analyzing standard
reference materials or by "spiking" samples with known standards (surrogates,
laboratory control samples, blank spikes, and/or MS) and measuring the percent
recovery.

Accuracy measurements for all fractions were carried out in accordance with
method requirements for organic and inorganic analyses and at a minimum
frequency of one in 20 samples. Recoveries of surrogates, MS/MSDs, and
laboratory control samples (LCSs) were generally acceptable. Data qualifiers
were assigned to semivolatile and NWTPH-Dx results for sediment samples due
to low surrogate recoveries. Sulfide, metals, and NWTPH-Dx results were
qualified due to low LCS and/or MS/MSD recoveries.

Completeness. Completeness is defined as the percentage of measurements
made which are judged to be valid measurements. The completeness of the
data is the ratio of acceptable data points to the total number of data points
(expressed as a percent). A target completeness goal for this work was 100
percent. There were 4,148 data points and five data were rejected; therefore,
the completeness of the data for this project was 99.9 percent.

Comparability. Comparability is a qualitative parameter expressing the
confidence with which one data set can be compared with another. Because of
the use of standard techniques for both sample collection and laboratory
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analysis, the data collected from same sampling locations and depths should be
comparable to both internal and other data generated.

Some Semivolatile Organics Data Rejected

Semivolatile Organic Analyses. Surrogate recoveries in acid fraction were
below laboratory control limits in HC-VC-32-S2. Non-detected results in acid
fraction were rejected (R).

Other Qualifications of Data

Volatile Organic Analyses. Toluene was detected in rinseate blanks HC-RB-100
and HC-RB-101. Surrogate recoveries of toluene in sediment samples were
slightly above laboratory control limits in six samples. No qualifiers were
assigned since remaining recoveries were acceptable. The detection limits in
several sediment samples were elevated due to low percent solids.

Semivolatile Organic Analyses. Laboratory reextracted and reanalyzed
sediment samples outside the holding time due to poor surrogate recoveries on
method blanks. Since the samples in the batch showed acceptable surrogate
recoveries, it was determined that the blank problem was an isolated
occurrence. Thus, the sample results from initial analysis were used.
Fluoranthene was analyzed outside the holding time in HC-S-19. The sample
result was qualified as estimated (J). Bis(2-ethylhexyl)phthalate was detected in
the water method blank. Associated sample results were qualified as not
detected (U). Di-n-butylphthalate and diethylphthalate were detected in rinseate
blanks. Surrogate recoveries of 2-fluorophenol, phenol, and nitrobenzene were
below laboratory control limits in the method blank, HC-S-13, and HC-S-14. The
sample results were qualified as estimated (UJ/J). No qualifiers were assigned to
sample results where only one recovery was below control limits or where
samples were diluted due to high concentrations. LCS recoveries of
pentachlorophenol in several samples were below laboratory control limits. No
qualifiers were assigned since remaining recoveries were acceptable. MS/MSD
recoveries of acenaphthene and pyrene were outside laboratory control limits.
No qualifiers were assigned since sample concentrations were greater than four
times spike concentrations. The detection limits in several sediment samples
were elevated due to matrix interference and/or sample dilution.

NWTPH-Dx Analyses. Surrogate recoveries of terphenyl and chlorohexadecane
were outside laboratory control limits in HC-S-08. The sample results were
qualified as estimated (UJ/J). These LCS and MS/MSD recoveries were below
laboratory control limits. Associated sample results were qualified as estimated
(UJ/J). Laboratory duplicate RPD for fluoranthene was above laboratory control
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limits. No qualifiers were assigned since remaining RPDs were acceptable. The
detection limits in several sediment samples were elevated due to matrix
interference.

Pesticide/PCB Analyses. Surrogate recovery of decachlorobiphenyl was outside
laboratory control limits in several samples. No qualifiers were assigned since
remaining recovery was acceptable. The detection limits in several sediment
samples were elevated due to matrix interference.

Metals Analyses. Matrix spike recoveries of antimony, lead, and zinc were
outside laboratory control limits. Associated sample results were qualified as
estimated (UJ/J). Laboratory duplicate RPDs for cadmium and zinc were above
control limits. Associated sample results were qualified as estimated (UJ/J).

Conventional Analyses. Sulfide and total organic carbon (TOC) analysis
exceeded the holding times in several samples. Associated sample results were
qualified as estimated (J). Both LCS and MS/MSD recoveries for sulfide analysis
were below laboratory control limits. Associated sample results were qualified
as estimated (J).
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APPENDIX F
SEDIMENT BIOASSAY DATA QUALITY REVIEW
TERMINAL 4, SLIP 3 SEDIMENT CHARACTERIZATION

Introduction

This appendix summarizes the sediment bioassay data quality review of the
amphipod, Hyalella azteca, and the midge, Chironomus tentans, sediment
bioassays conducted by Northwestern Aquatic Sciences (MAS) of Newport,
Oregon. These sediment bioassays were conducted as part of the Terminal 4,
Slip 3 (Slip 3) Remedial Investigation (Rl).

The sediment bioassay tests were conducted in two phases. In Phase I,
sediment samples HC-S-26, HC-S-28, HC-S-35, HC-S-36, HC-S-39, and HC-S-42
were tested and the results were compared against reference sediments,
HC-Ref-B and HC-Ref-C In Phase II, sediment samples HC-S-01, HC-S-04,
HC-S-05, HC-S-07, HC-S-11, HC-S-16, HC-S-19, HC-S-22, and HC-S-30 were
tested and results were compared against reference sediments, HC-Ref-B and
HC-Ref-C. The reference sediment selected for comparison with each test
sediment was based on grain size characteristics of the sediment. The results of
the sediment bioassays were interpreted in accordance with the criteria
presented in the "Draft Dredge Material Evaluation Framework; Lower Columbia
River Management Area" (LCRMA) (Corps eta/., 1998) and in the DEQ-
approved work plan (Hart Crowser, 1998a).

This data quality review was conducted to ensure that the results of the
sediment bioassays were of sufficient quality for use in this RI.

Sediment Bioassay Data Quality Review

The test sediment samples were collected by Hart Crowser on October 13
through 15, 1998, and were submitted for toxicity testing to NAS Laboratory on
October 17,1998. Reference Sediments B and C were collected by Hart
Crowser on October 15, 1998, and were submitted for toxicity testing to NAS
Laboratory on October 17, 1998. The Phase I negative control sediment was
collected on October 19, 1998, from an area adjacent to the Hwy 101 bridge at
Beaver Creek, approximately 8 miles south of Newport, Oregon. The Phase II
negative control sediment was collected on December 3, 1998, from the same
location as the Phase I negative control.
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The following three sediment toxicity tests were used in this study:

Acute 10-Day Amphipod Survival Test (Hyalella azteca);

Acute 10-Day Midge Survival Test (Chironomus tenfansj; and

• Chronic 10-Day Midge Growth Test (Chironomus tentans).

These freshwater sediment toxicity tests were conducted in accordance with
available standard protocols (EPA, 1994 and ASTM, 1995) by MAS. Sediment
toxicity test results were interpreted against the decision criteria provided in the
LCRMA (Corps eta/., 1998).

The following criteria were evaluated as part of this data quality review:

• Holding times;

• Bioassay performance in negative control and reference sediments;

• Bioassay performance in positive control tests; and

• Bioassay test conditions.

Phase I Amphipod. Hvalella Azteca. 10-day Survival Test

The amphipod bioassay was initiated on October 20, 1998, which was within
the 56-day LCRMA holding time limit. The sediments were held in the dark at
4°C during the holding period. Nitrogen was added to sediment sample jars
with headspace prior to storage.

The water quality observations of overlying water temperature, pH, and
dissolved oxygen were within the protocol-specified ranges. The range of
dilution water alkalinity (70 to 80 mg/L as CaCO3) slightly exceeded the
specified range of 60 to 70 mg/L. This minor deviation is unlikely to have
affected the test results. Sulfides were not detected in the overlying water
(detection limit 0.02 mg/L) at either the beginning or end of the test.
Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to
1.0 mg/L.

The reference toxicant test 96-hour 50% Lethal Concentration (96-h LC50) of
17.0 ug/L CdC!2 was within the laboratory's control chart warning limits (2.65 to
22.9 Mg/L) obtained by NAS.

The reported mean mortality of 1.2% in the negative control for this bioassay
was well within the LCRMA performance standard of 20%. The mean mortality

Hart Crowser Page F-2
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responses from the Reference Sediment B (3.7%) and Reference Sediment C
(1.2%) were well within the LCRMA performance standard of 30%.

Final QA Determination. The Phase I Hyalella azteca data are of acceptable
quality and fully usable.

Phase I Midge, Chironomus Tentans, 10-Day Survival and Growth Test

The midge bioassay was initiated on October 20, 1998, which was within the
56-day LCRMA holding time limit. The sediments were held in the dark at 4°C
during the holding period. Nitrogen was added to sediment sample jars with
headspace prior to storage.

The water quality observations of overlying water temperature and pH were
within the protocol-specified ranges. Dissolved oxygen dropped slightly below
the specified range (40 to 100% saturation) on day 7 in three test chambers.
This minor deviation is unlikely to have affected the test results. The range of
dilution water alkalinity (70 to 80 mg/L as CaCO3) slightly exceeded the
specified range of 60 to 70 mg/L. This minor deviation is unlikely to have
affected the test results. Sulfides were not detected in the overlying water
(detection limit 0.02 mg/L) at either the beginning or end of the test.
Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to
1.5 mg/L

The reference toxicant test 96-h LCSO of 6.35 g/L KG was within the laboratory's
control chart warning limits (2.54 to 6.82 g/L) obtained by NAS.

The reported mean mortality of 15.0% in the negative control for this bioassay
was within the LCRMA performance standard of 30%. The mean mortality
responses from the Reference Sediment B (28.7%) and Reference Sediment C
(20.0%) were within the LCRMA performance standard of 35%.

The mean growth response in the negative control (1.69 rrig), reference
sediment B (1.60 mg), and reference sediment C (1.73 mg) were within LCRMA
performance criteria of 0.6 mg minimum mean growth per midge.

Final QA Determination. The Phase I Chironomus tentansdata are of
acceptable quality and fully usable.

Phase II Amphipod, Hvalella Azteca. 10-day Survival Test

The amphipod bioassay was initiated on December 8, 1998, which was within
the 56-day LCRMA holding time limit. The sediments were held in the dark at

Hart Crowser Page F-3
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i* 4°C during the holding period. Nitrogen was added to sediment sample jars
with headspace prior to storage.

The water quality observations of overlying water temperature, pH, and
dissolved oxygen were within the protocol specified ranges. The range of
dilution water alkalinity (80 mg/L as CaCO3) slightly exceeded the specified
range of 60 to 70 mg/L. This minor deviation is unlikely to have affected the test
results. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection
limit) to 0.5 mg/L

The reference toxicant test 96-h LC50 of 15.2 ug/L CdCI2 was within the
laboratory's control chart warning limits (2.86 to 23.3 ug/L) obtained by MAS.

The reported mean mortality of 15.0% in the negative control for this bioassay
was within the LCRMA performance standard of 20%. The mean mortality
responses from the Reference Sediment B (13.7%) and Reference Sediment C
(26.2%) were within the LCRMA performance standard of 30%.

Final QA Determination. The Phase II Hyalella azteca data are of acceptable
quality and fully usable.

Phase II Midge, Chironomus Tentans. 10-Dav Survival and Growth Test

The midge bioassay was initiated on December 20, 1998, which was within the
56-day LCRMA holding time limit. The sediments were held in the dark at 4°C
during the holding period. Nitrogen was added to sediment sample jars with
headspace prior to storage.

The water quality observations of overlying water temperature, pH, and
dissolved oxygen were within the protocol specified ranges. The range of
dilution water alkalinity (80 mg/L as CaCO3) slightly exceeded the specified
range of 60 to 70 mg/L. This minor deviation is unlikely to have affected the test
results. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection
limit) to 0.5 mg/L.

The reference toxicant test 96-h LC50 of 3.14 g/L KCI was within the laboratory's
control chart warning limits (2.65 to 7.12 g/L) obtained by NAS.

The reported mean mortality of 3.7% in the negative control for this bioassay
was well within the LCRMA performance standard of 30%. The mean mortality
responses from the Reference Sediment B (12.5%) and Reference Sediment C
(21.2%) were within the LCRMA performance standard of 35%.

Hart Crowser Page F-4
J-5624-10



I
I

i -

I

i
i
i
i
i
i
i
i

The mean growth response in the negative control (1.46 mg) and reference
sediment B (1.15 mg) and reference sediment C (1.37 mg) were within LCRMA
performance criteria of 0.6 mg minimum mean growth per midge.

• Final QA Determination. The Phase II Chironomus tentans data are of
, acceptable quality and fully usable.

I

I

I
i .

I
it >.

I

Hart Crowser Page F-5
J-5624-10



i r^-'-iv-rV'-'" :*--./-''t;-4 •••ri"ir--'" rv-*"-", •' : ,•''"''"^-''~TI :.«U'.iJo ^ ^c- ' *''-.-..VH "n'^-'xi'^ u*Qi..^.aV ~ I--'?- flu;o- ir. o' ' -..'v-r? QJ.-C £^c •--,-/--sVr? o/.o> ;Gi-^ "v^if^StiSff u;;!llttfe,£3> *•••-•••. :^2^r-'\.-;<2:^! ;:^>\^::3:l£v-

. •-.en - •
_io;-- .10 •-.

n. on Q,'.-

.•. .Co >7

/•'•• •••.:,.''^^ ^-.'-.-•^--^^
'; '••.••K:Z&".-

^•;:;-'-: :1 '̂,
.' ' • ' • • ' -. ' —'(o.' •''.". '. '-.:''•' vovi. • " . . • ' ' .

• ' . . •: '• .'. XI ^' ' . - : ... • •- .- ,:-XI J! ... - '..• • -. • . • Uj -T^'-:-' _-^' "•-• • - uj ^j> - . - - , . . . •;o : ,
. .-NJ- . :,

.^y*.'':^&^-^.-^^ .>«^^^y^m^^:^
. ••:• !- . '- '-r-;- . - • • : . ;'0.-:->.:^.,.,v:,;;.-:

-•';' V'-:; .•>;••:>''.,•••:-;,.-•••.: ••.-/:-;.-.^r..,:i-.-;-- ; ;">-•-

'' en .a, '.n>':'-:".. .* - fo .•• •
-. «5.rf •
: .10

• ' ^f-C • ' * '
. • S =

•H '"Tl'rr ,NJ r-v
iVo, .^oi- .xj Jo;:•- x. •«- j~.:2
ij'.W-J-'o^-'.P-O S'-i?" n>•" ui o 2. .T' :
S"«j"S-';S- "•'•s-sM'---2-^.a:-.g ;:,;•.
s--s ^ - . » • • ' •• .—.-? ' S'.-...,

Co O
Uj O .

- - ~ - - . -
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RECEIVED

JUN 2 7 2003

Environmental Cleanup Office

Columbia

INC.

HART CROWSER INC.
JAN 2 8 19yg

Portland Office
An Employee-Owned Company

December 16, 1998 Service Request No: K9807115

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
Lake Oswego, OR 97035

Re: Port of Portland Terminal 4/5624

Dear Howard:

Enclosed are the results of the sample(s) submitted to our laboratory on October 15, 1998. For
your reference, these analyses have been assigned our service request number K9807115.

All analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 243.

Respectfully submitted,

Columbia Analytical Services, Inc.

Richard Craven
Project Chemist

RAC/td Page

i
POPA0007752

317 South 13th Avenue • P.O. Box 479 • Kelso, Washington 98626 • Telephone 360/ 577-7222 • Fox 360/636-1066



ASTM
A2LA
CARB
CAS Number
CFC
CPU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

LUFT
M
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH
tr

Acronyms
American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board ' •"•'•; ' ,'
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.
Leaking Underground Fuel Tank
Modified
Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Not Applicable
Not Analyzed
Not Calculated
National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL
National Institute for Occupational Safety and Health
Practical Quantitation Limit
Resource Conservation and Recovery Act
Selected Ion Monitoring
Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.

POPA0007753
00002



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Hart Crowser, Inc. Service Request No.: K9807115
Project: Port of Portland Terminal 4 Date Received: 15-October-98
Sample Matrix: Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier DA data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control
Sample (LCS), Initial/Continuing Calibration Verification Standards (ICV/CCV), and InitiaiyContinuing
Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

General Chemistry: There were no QC failures observed.

Metals: Due to matrix interference with the ICP-MS internal standard the samples required dilution prior to
analysis. The detection and reporting limits are elevated accordingly.

The percent differences for cadmium and zinc in the sediment duplicates are elevated because the sample matrix
was not homogenous.

Due to a defect in the EPA digestion method, which can be multiplied by matrix interferences, the antimony spike
was outside control limits The laboratory control spike indicated that the analysis was in control and no corrective
action was taken.

Due to elevated concentrations of lead and zinc in the spiked sample, recoveries were not calculated. 'The
background would have made the recoveries unreliable and not applicable for method performance evaluation.

Semivolatile Petroleum Hydrocarbons: The percent difference for fluoranthene in the duplicates was elevated. • .
This compound was used as an indicator compound only, and no corrective action was taken.

The spike recoveries for diesel were elevated, probably due to matrix interference from pencil pitch. No corrective .
action was taken.

•s
Pesticides: Analysis for the pesticides was requested after the hold times had expired.

I
/ / f r f r /gq 00003Approved by / £A*sC*-C*~eJ/ Ls\. ^x-r<» ____Date_7
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} The samples required dilution due to matrix interferences. This reduced surrogates and matrix spikes below the

reporting limit

Volatile Organics: The reporting and detection limits are elevated due to low percent solids in the samples.

Semivolatile Organics: The method blank surrogates were outside control limits in the initial sample extraction
batch. The samples were reextracted to demonstrate that detected analytes were native to the samples, and not
laboratory contamination. The reanalysis was completed after hold times had expired. Both data sets are provided.

There are target analytes in sample HC-5-16 that are flagged as estimates. In the initial analysis they were above
the instrument calibration range. When the samples were reanalyzed diluted they were below the instrument
calibration range.

Several samples had severe matrix interferences impacting the quantitation of selected target analytes, surrogates
and spike compounds. The affected compounds are flagged.

Detection limits for several target analytes are elevated due to low percent solids, matrix interferences, and high
target analyte concentrations requiring dilutions.

J
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Total Solids

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: Percent
Basis: WET

Sample Name

HC-S-10
HC-S-11
HC-S-12
HC-S-13
HC-S-14
HC-S-15
HC-S-16
HC-S-17

:C-S-22

HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S-27
HC-S-28
HC-S-29
HC-S-35
HC-S-37
HC-S-32 .
HC-S-33

Lab Code

K98071 15-001
K9807115-002
K98071 15-003
K98071 15-004 .
K98071 15-005
K98071 15-006
K980711 5-007
K98071 15-008
K98071 15-009
K98071 15-010
K98071 15-011
K98071 15-012
K98071 15-013
K98071 15-014
K9807115-015
K98071 15-016
K98071 15-017
K9807115-018
K9807115-019
K98071 15-020.
K98071 15-021

Date
Analyzed

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

Result

30.1
36.9
35.5
41.0
72.4
71.5
43.3
45.1
44.1
36.8
50.0
61.6
50.7
60.5
40.5
42.2

. 44.8
46.9
42.0
46.4
46.3

Result
Notes

Approved By: ___
Total SoKdsrtM?095

071131CP.AB1- Total Solids 1/Z7/9?

Date: / fa/ 9$

POPA0007756



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Cro-wser, Inc.
"Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115 f ^
Date Collected: 10/14/98
Date Received: 10/15/98

Solids, Total Volatile

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
JJC-S-28
HC-S-35
HC-S-37
HC-S-32

NONE
160.4M

Lab Code

K98071 15-002
K98071 15-004
K98071 15-005
K98071 15-007
K980711 5-009
K98071 15-011
K9807115-012
K9807115-013
K9807115-014
K98071 15-016
K98071 15-018
K9807115-019
K98071 15-020

Date
Analyzed

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98 '
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

Result

8.41
7.15
1.76
7.75
6.34
6.30
4.78
7.21
3.63
7.89
6.34
6.62
6.11

Units: PERCENT
Basis: DRY

Result
Notes

Approved By: _____
Total SoHds/060595

07USICP.AB1-TVS 12/17/98

Date: I/J7/4 9,-y—

POPA0007757
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oIk Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Prep Method: NONE
Analysis Method: PSEP
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Sample Name

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S-28
\I-S-35
HC-S-37
HC-S-32
Method Blank

Lab Code

K9807115-002
K9807115-004
K9807115-005
K9807115-007
K9807115-009
K9807115-011
K9807115-012
K9807115-013
K9807115-014
K9807115-016
K9807115-018
K9807115-019
K9807115-020
K9807115-MB

Sulfide, Total

MRL

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

MDL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Service Request: K98071 1 5
Date Collected: 10/14/98
Date Received: 10/15/98

Units: mg/Kg(ppm)
Basis: Dry

Date
Analyzed

11/10/98
11/10/98
11/10/98
11/10/98
11/10/98
1 1/10/98
11/10/98
11/10/98
11/10/98
11/10/98
1 1/10/98
11/10/98
11/10/98
11/10/98

Result
Result Notes

65.5
102
34.9
96.3
17.5
181
130

1830
7.8

65.8
10.8
8.6
9.6
ND

I
i

Approved By:
1A/m0597p

CmiSWETUl-Stmpk 11/18/98

Date:

POPA0007758
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S-28

\C-S-35
HC-S-37
HC-S-32
Method Blank

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
350.1M

Lab Code

K9807115-002
K9807115-004
K9807115-005
K9807115-007
K9807115-009
K9807115-011
K9807115-012
K9807115-013
K9807115-014
K9807115-016
K9807115-018
K9807115-019
K9807115-020
K9807115-MB

Ammonia as Nitrogen

MRL

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9

MDL

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

Dilution Date
Factor Extracted

1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA
1 NA

Service Request: K9807115 '
Date Collected: 10/14/98
Date Received: 10/1 5/98

Units: mg/Kg(ppm)
Basis: Dry

Date
Analyzed

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

Result
Result Notes

99.2
85.9
29.9
74.7
76.9
84.2
70.5
189
39.1
110
68.2
82.7 /

87.2
ND

/-v

M
Analysis was performed on a 2M KC1 extract
Modified for analysis of soil.

Approved By:
IA/OZ0597p

07115WET.U2 - Sample 11/19/98

. Date:

POPA0007759
00008
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Carbon. Total Organic

Prep Method:
Analysis Method:
Test Notes:

NONE
ASTMD4129-82M

Units: PERCENT
Basis: Dry

Sample Name

HC-s-n
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S-28

"jSC-S-35
'HC-S-37
HC-S-32
Method Blank

Lab Code
Dilution Date Date Result

MRL MDL Factor Extracted Analyzed Result Notes

K98071 15-002
K9807115-004
K98071 15-005
K98071 15-007
K98071 15-009
K98071 15-011
K98071 15-012
K98071 15-013
K98071 15-014
K98071 15-016
K98071 15-018
K98071 15-019
K98071 15-020
K98071 15-MB

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006

1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

2.71
1.85
0.42
2.50
1.89
1.67
1.98
2.48
0.78
2.35
1.59
1.68
1.43
ND

M Modified

Approved By: ______
lA/MM97p

07115WET.U3-Simple 11/18/98 I

Date:

POPA0007760
O O O C 9

Page No.:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-11
K9807115-002

Prep
Method

EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: ing/Kg (ppm)
Basis: Drv

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
11/4/98

0.6
9

1.9
31.2
70.4
357
0.13
27
0.7
397

Approved By:
1S44IDC/03169S

01115ICP.EA1 - Simple 11/4/98

Date: 00010

POPA0007761 IS'N°



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port Of Portland Terminal 4/5624
Sediment

HC-S-13
K9807115-004

Total Metals

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8

• 200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ing/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
100

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
1 1/4/98

0.2
5
2

24.6
45.3
289
0.06
21
0.4
798

/

Approved By:
lS44mcfl>31695

Date: 00011
07115ICP.EA1- Sample (2) 11W98 POPA0007762



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-14
K9807115-005

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA3050B

Analysis
Method

. 200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
H/4/98
11/4/98

ND
3

0.5
35.3
15.3
174
ND
12
0.6
109

Approved By:
lS44mc/031695

071151CP.EA1 - Sample (3) 1 l/^SS

Date: // 00012 ^
POPA0007763
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I ..., Client:
\ Project:
k Sample Matrix:

: Sample Name:
• Lab Code:

Hart Crowser, tic.
Port of Portland Terminal 4/5624
Sediment

HC-S-16
K9807115-007

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Test Notes:

Analyte
Antimony
Arsenic
Cadmium.
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Prep
Method

EPA3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA3050B
EPA3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: rag/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

. 11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98.
11/2/98
1 1/4/98
11/4/98
11/4/98

0.4
6

1.3
29.4
52.2
210
0.25
27
0.1
306

Approved By:
lS44mc/03)695

Date: 00013
071151CP.EA1 - Sample (4) 11/W8 POPA0007764



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-22
K9807115-009

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
]

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98-
11/4/98

0.2
5
1

23.1
44.1
125

0.09
23
03
225

Approved By:
071151CP.EAI • Sample (5) HAWS

Date: // 00014
POPA0007765



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
•Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
D ate Collected: 10/14/98
Date Received: 10/15/98

Total Metals

I
1 '

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-24
K9807115-011

Units: mg/Kg(ppm)
Basis: Dry

Prep
Method

EPA3050B
EPA3050B
EPA3050B
EPA3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
11/4/98

0.3
5

1.5
23

41.4
118
0.08
36
0.3
279

7

Approved By:
lS44mc/03169S

Date:
071 15ICP.RM - Sunplc (fl 1 UW*

POPA0007766
00015

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K.9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-102
K9807115-012

Prep
Method

EPA 3050B
EPA3050B
EPA3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

1 1/4/98
1 1/4/98
1 1/4/98
1 1/4/98
11/4/98
1 1/4/98
1 1/2/98
1 1/4/98
1 1/4/98
11/4/98

0.1
5

1.2
18.7
35.9
101
0.08
30
0.2
216

Approved By:
lS«mc/05l695

07115ICP.EA1 - Sample O) 1W9S

Date: ^0016
POPA0007767

Pope No j
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart dowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-25
K9807115-013

Total Metals

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: mg/Kg(ppm)
Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed Result

EPA3050B 200.8 0.1 20
EPA3050B 200.8 2 20
EPA3050B 200.8 0.1 20
EPA3050B 200.8 0.3 20
EPA3050B 200.8 0:5 20
EPA3050B 200.8 0.1 20

7471A 7471A 0.02 1
EPA3050B 200.8 1 20
EPA3050B 200.8 0.1 20
EPA3050B 200.8 2 20

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

.1 1/4/98
11/4/98
1 1/4/98
11/4/98
1 1/4/98
1 1/4/98
11/2/98
11/4/98
11/4/98
1 1/4/98

0.8
12
6.6
30.1
84.4
644
0.34
56
1

1330

Approved By:
IS44rnc/D31695

0711S1CP.EM - Sample (8) 11/4/98 I Date: ///Wfe 0001?

POPA0007768 P«geNo.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

.. Client:
^Project:

Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-26
K9807115-014

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MKL
0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/K°(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98

10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
11/4/98

0.2
4

2.5
14.3
26

68.4
0.04
22
0.1
435

Approved By:
lS44mc/D31693

Date: 00018
071151CP.EAJ -&unvlc(9) 11/4/98 POPA0007769

Pipe No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I
I
I
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-28
K9807115-016

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Prep
Method

EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98

10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
1 1/4/98
11/4/98
1 1/4/98
11/4/98
11/2/98
11/4/98
1 1/4/98
11/4/98

0.2
5

0.9
28.4
50.4
87.6
0.1
25
0.3
220

Approved By:
lSWnic/031695

Date: 00019
07115ICP.EA1 - Sample (10) 11/4/98

POPA0007770
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
"\ Project:

Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-35
K9807115-018

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
11/4/98

0.1
4

0.4
23.3
35.5
39

O'.OS
21
0.2
122

Approved By:
LS44mc/OJ1695

071131CP.EAI - Sample (11) 11W9S

Date: 00020

POPA0007771 e No.'.



I
I
I

T '

I
r •

I

I

I
I '

!•
T r

I
I
I
I
I

V '

!
1
I

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-37
K9807115-019

Total Metals

Service Request: K9807115
D:ite Collected: 10/14/98
Date Received: 10/15/98

Units: mg/Kg (ppm)
Basis: Dry

Prep
Method

EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MKL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98.
11/4/98
11/4/98
11/4/98

Result
ND

4
0.3

24.4
37

28.3
0.08
22
0.2
116

Result
Notes

Approved By:
lSMmc/031695

Date:

07115ICP.EA1 - Sample (12) 11/4/9S
POPA0007772

00021
Pagt No.:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimoay
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-32
K9807115-020

Prep
Method

EPA 3050B
EPA 3050B
EPA3050B
EPA3050B
EPA3050B
EPA3050B

7471A
EPA3050B
EPA 3050B
EPA3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
11/4/98

0.1
4

0.5
21.8
34.6
51.6
0.07
22
0.2
146

Approved By:
lS44mc/031695

Date:

07115ICP.EA1 - Sample (13) 11M/98
POPA0007773

00022
Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
', Project:

I Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zone

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Method Blank
K9807115-MB

Total Metals

Service Request: K9807115
Date Collected: NA
Date Received: NA

Units: mg/Kg(ppm)
Basis: Dry

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.02
0.5
0.02
0.06
0.1
0.02
0.02
0.2

0.02
0.5

Dilution Date Date
Factor Extracted Ansdyzed

5
5
5
5
5
5
1
5
5
5

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98

10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
11/4/98
11/4/98
11/4/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

Approved By:
lSWmc/031695

Date: // 00023
071I5ICP.EA1 - Sample (MB) 11/4/98

POPA0007774



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980711
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-10
K9807115-001

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Tluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
960
ND
ND
7.4

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By:
IS22/OJO»7p

07I15PHC.W1-1 11/12/98

Date: 1}

POPA0007775
00024

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

'Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Bate Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-11
K9807115-002

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

luoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
1 1/2/98

<100
ND
750
ND
ND
6.6

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By:
lS22AI»597p C"

07IISPHCJWI-2II/17/S8

Date: ;.

POPA0007776
00025

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TTH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-12
K9807115-003

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
^luoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
•10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

360
ND
1500
0.8
0.5
14

Estimated concentration. The result is probably high biased due to the presence of Pencil Pitch in the sample.

Approved Bv:>^-
iso/ojossTp '

0711JPHCJW1 -3 11/1Z/98

Date: : ] / / l H<

POPA0007777
00026

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:

I ~ Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

I

I
'I

^t

i
i
i*
i
i
i

IT

i
i
ii
i
i

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

'•^Fluoranthene
~

HC-S-13
K9807115-004

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method MRL

Dilation Date Date
Factor Extracted Analyzed Result

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98.
11/1/98

<100
ND
600
ND
ND
4.1

Result
Notes

B

The MRL is elevated because of matrix interferences.

Approved By: Date:

07nSPHCJWI"« 11/12/98
POPA0007778 00027

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980711
Bate Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-14
K9807115-005

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

• \Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
310
ND
ND
12

Result
Notes

B

B The MRL is elevated because of matrix interferences.

SJ-<> 'Approved By: »^j L-^-t-^ Date:
ISJ2/020SS7j>

07II5PHCJW1-S11/I2/9S POPA0007779 00028^
B___VI-. ^1



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-15
K9807115-006

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98.

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
350
ND
ND
5.8

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By:
lSZ2/Q20397p

07115PHCJWI - 6 11/12/98

/ '

.Date: rfl/2 ,'fg

POPA0007780 00029
PagcNoj



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K98071V.
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-16
K9807115-007

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWIPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

410
ND
1700
-0.7
0.6
26

Estimated concentration. The result is probably high biased due to the presence of Pencil Pitch in the sample.

Approved By:.
ISH/020597p

Date:;: ////?./*?

07115PHCJW7-1 11/1298 POPA0007781
00030

PigeNo.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

• Project:

I

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

1
1
1
1
^J r

I*

1

1

i
i
i
i:•
1

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
••Fluoranthene

B

Approved By: v r*X-
isi2/ojo»7p '

07115PHCJW2-J 11/12/98

HC-S-17 Units: mg/Kg(ppm)
K98071 15-008 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 1100
EPA3550B NWTPH-Dx 0.5 1 10/24/98. 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 9.3

The MRL is elevated because of matrix interferences.

. ' ' • ' • • -

/ /.

•?.-•-> ^ Date: ?///"W"?'-;

00031
POPA0007782 PtgeNo:



COLUMBIA. ANALYTICAL SERVICES, INC.

Analytical Report

'Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

f—v

Service Request: K98071lL
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-22
K9807115-009

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

luoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
1100
ND
ND
7.4

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By:
IS22/020397p

07115PHCJW2 - 3 11/12/98

Date: 00032
POPA0007783



I COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

i
i
i
^H '

i
l
i
l*
i
i
i
i
i
i

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
•Fluoranthene

HC-S-23
K9807115-010

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
1700
0.5
ND
14

Result
Notes

B

The MRL is elevated because of matrix interferences.

i
i

Approved By: '—~lT,f
lS22/020»7p /

07115PHCJWJ-4 11/15/98

Date: t i l t ) \4
00033

POPA0007784



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624""
Sediment

Service Request: K.98071/1"^
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
TestNotes:

HC-S-24
K9807115-011

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
.Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98

<100
ND

4500
0.5
ND
100

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By:
IS3J/0»»7p

07115PHCJWJ-5 11/12/98

Date: nhf.

POPA0007785
00034



I COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

I

Sample Name:
Lab Code:
Test Notes:

AnaJyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene'\
j

HC-S-102
K98071 15-012

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MKL

25
100
25
0.5
0.5
0.5

Units: rag/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98

ND
ND

2100
ND
ND
33

I
I
I
I

I

I
i

Approved By:
!S22/020597p

Date:
00035

071L5PHCJW1-SU/I2/S8 POPA0007786



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807111
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-25
K9807115-013

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method MKL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
H/2/98
11/2/98
11/2/98
11/2/98
11/2/98

960
1100
<300
7.0
6.1
4.1

Result
Notes

E
B

E
B

Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.
The MRL is elevated because of matrix interferences.

Approved By:
lS22/020597p /

07U5PHCJW3-111/11/98

Date: f f / / / - It*
00036

POPA0007787



I COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I I Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

1

I
I

7 *

1
t '

1

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

. , "^Fluoranthene

!• 1;

HC-S-26
K9807115-014

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
560
ND
ND
5.0

Result
Notes

B

I
T t

I
i '

I

1 '

I

I

I
|i
i

B The MRL is elevated because of matrix interferences.

Approved By: L
lS22/020597p

Date:

07115PHCJW3 - 2 11/12/98
POPA0007788

00037



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980711
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-27
K9807115-015

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
1400
ND
ND
8.1

Result
Notes

B

E

B
E

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By:
IS22/020397p •

07UJPHCJW3-3II/I2/S8

Date: N

POPA000778S 00038



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

| Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatfle Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-28
K9807115-016

Units: rag/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

-Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
1100
0.5
ND
6.1

Result
Notes

B

E

D The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

m

Approved ByL
lSZJ/OJOS9Tp /

07115PHCJW3-411/1M8

Date:

00039
POPA0007790 »**"



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807L
Date Collected: 10/14/98
Date Received: 10/15/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-29
K9807115-017

Units: mg/Kg(ppm)
Basis: Dry /

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
.Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
910
ND
ND
3.8

Result
Notes

B

B
E

The MRL is elevated because of matrix interferences. j
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By:. Date: r i I f "i-
lS22/OJO»7p

07115PHCJW3-51I/IOT8 POPA0007791
00040

PigeNo-



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:

( Project:
Sample Matrix:

Hart Crowser, Me.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Sample Name:
Lab Code:
Test Notes:

1
it *

1
3 '

I

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

• .Fluoranthene

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-35
K9807115-018

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
580
ND
ND
2.3

Result
Notes

B

E

i
i
i
ii
i
i

. The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By: -i.
'

071 15PHCJW3- 6 11/12/98

Date: U

POPA0007792



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980711;
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-37
K9807115-019

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
340
<100
ND
ND
1.5

Result
Notes

B
E
B

B
E

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

Approved By: _'- Date:
isamasrif "

07115PHCJW4-1 11/12/98 POPA0007793
0 0 0 4 2



I COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

i
i
i
i
i
i
i
i*
i
i
i
i
i
i
'•i
i

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

B
E

i J' I
Approved By: '•'.-'j j

A '̂
IS22/020»7p /

0-ni5PHCJW4.111/12/9g

Hart Crowser, Inc. Service Request: K9807115
Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sediment Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-32 Units: mg/Kg(ppm)
K98071 15-020 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 860 E
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 2.8

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

. . . ;V;V:
/ / i// { \ X!

- % -Y Date: ••// '•- /'•? «
00043

POPA0007794 **»*



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807m
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-33
K9807115-021

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
'"Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

230
400

<200
ND
ND
2.3

Result
Notes

E
B

E
B

Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.
The MRL is elevated because of matrix interferences.

Approved By: _•̂^i^
ISOmnSrip /

07II5PHCJW4.31I/I2W8

Date:: ,,l^k.
00044

POPA0007795



I
I
I
I
I
I
I
I
I
I*
I
I
I
I
I
I
I

I

I
i

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: NA
Date Received: NA

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
^Fluo^anthene

Method Blank
K981024-MB

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units: ing/Kg (ppm)
Basis: NA

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

ND
ND
ND
ND
ND
ND

Approved By:,
IS22/020597p /

Date: ft

07115PHCJW1 - MBIink 11/12/98 POPA0007796
00045
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Lac.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980711:
Date Collected: NA
Date Received: NA

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Method Blank
K981024-MB2

Units: mg/Kg(ppm)
Basis: NA

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
•^uoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

ND
ND
ND
ND
ND
ND

Approved Bv:-'"/Vf. Date:
/

07115PHCJWI • MBbnk 1 1/12/98 POPA0007797
00046

PigeNo.:



T_ '

i
. Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Organochlorine Pesticides

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

i
i
i ••

^i

Sample Name:
Lab Code:
Test Notes:

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin

^isptachlor Epoxide
^unma-Chlordane
Endosulfan I
alpha-Chlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan H
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

D
H

HC-S-16
K98071 15-007
DJK

Prep
Method

EPA3550A
EPA3550A
EPA 3550A
EPA 3550A .
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

8081A
8081A
8081 A
8081A
8081 A
8081A
8081 A
8081 A
8081 A
8081A
8081A
8081A
8081 A
8081 A
8081 A
8081A
8081A
8081A
808 1A
8081A-
8081A

MRL

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
300

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
0.2
0.4
1
5

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Date
Extracted

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98

Date
Analyzed

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Units: ug/Kg(ppb)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5 J
ND
ND

8 J
ND
ND
26
ND
ND
ND

The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative. ' ' . •

i

i
Approved By:
lS22/OM597p

07115SVG.BJI-7 1/6/99

L Date: j-1-qq
00047

POPA0007798 p*lfa:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: KPSOTllsf
Date Collected: 10/14/98
Date Received: 10/15/98 :

Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
;,q>tachlor Epoxide

gamma-Chlordane
Endosulfan I
alpha-Chlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan n
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

HC-S-28
K98071 15-016
D.H

Prep
Method

EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A

MRL

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
300

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
0.2
0.4

1
5

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Date
Extracted

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98

Date
Analyzed

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5
ND
ND
8

ND
ND
10

ND
ND
ND

Result
Notes

r

j

j

j

D
H

The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative.

Approved By: _
lSH/02D»7p

07113SVG.BJ1 -16 \IV99

J* Date:

POPA0007799
00048
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Client:
Troject:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
.Aldrin

^}ptachlor Epoxide
Jpimma-Chlordane

Endosulfan I
alpha-JChlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

COLUMBIA ANALYTICAL SERVICES

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Organochlorine Pesticides

Method Blank
KWG9804237-4

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A

. EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

8081A
8081 A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081 A
8081A
8081A
8081A
8081A
8081A
808 1A

MRL

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
4
30

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
0.2
0.4
1
5

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

,mc

Date
Extracted

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98

Service Request: K9807115
Date Collected: NA
Date Received: NA

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND -
ND
ND
ND
ND
ND
ND
ND •
ND

I
Î

r

I

I

Approved By:

07115SVG.BJI-MBI/&W

Date: ] -'1-

POPA0007800
00049
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98 (—^
Date Received: 10/15/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-DichIorobenzene

HC-S-11
K9807115-002
F

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035

Units: ug/Kg (ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

25
25
25
25
25
25
25
25
25
25

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007801

Approved By: (^
IS44/I2l»7a

Date: 00050 _
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

? •

? '

I

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-13
K9807115-004
F

Prep
Method
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

i

I
I
I
I
I
I
f

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: Date: 00051
07U5VOA.MB1 - 1027F029 ll/IWS POPA0007802 Page No.



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser. Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K9807115
10/14/98
10/15/98 ( ^

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-14
K9807115-005

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: Date: 00052
OTIISVOA.MBI - I027F030 11/6/98 POPA0007803
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-16
K9807115-007

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5

Dilution Date Date
Factor Extracted Analyzed

1
1
1
1
1
1
1
1
1
1

Result
Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98-
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: Date:
lS44/12!#7a

07I15VOA.MB1 - 1037F031 11/6/98

POPA0007804

00053
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-22
K9807115-009
F

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent soh'ds in the sample as received.

Approved By: Date:

07II5VOA.MB1 - 1027FTO2 11/M8

POPA0007801
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COLUMBIA ANALYTICAL, SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-24
K9807115-011
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
I

*

i
i
i
i
t

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
IS44/1J15970

Date:

POPA0007806

00055
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart dowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

10/14/98
10/15/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-102
K9807115-012

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007807

Approved By:
ISM'1215971

Date:
00056 „
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dicblorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-25
K9807115-013

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND

POPA0007808

Approved By: C &.-1>\ cL C flM^K^A Date:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115/'*'%
Date Collected: 10/14/98
Date Received: 10/15/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
TestNotes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-DichloTobenzene

HC-S-26
K9807115-014

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007809

Approved By: _ Date:
O O C 5 8
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-28
K9807115-016
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: Date: \( / ~]

POPA0007810
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115/

Date Collected: 10/14/98
Date Received: 10/15/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-35
K9807115-018
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007811

Approved By: Date:
00060~
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-37
K9807115-019
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

v ^

I

I

I

I

I

I

I

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007812

Approved By: \\\(.\0(
OOP61
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-32
K9807115-020
F

Prep
Method
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg (ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: C. Date:
07I15VOA.MBI - IOZ7FMO 11/6/98 POPA0007813

00062
Page No:



I
I

/ •

/ •

I
I
I

r •'

r '

I*
^t .'

I
I
I

i •

I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803709-1

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807115
Date Collected: NA
Date Received: NA

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
!S44/|21597a

Date:

POPA0007814

00063
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Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115/*N
Date Collected: NA
Date Received: NA

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene(TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Method Blank
KWG9803720-1

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
IS44/I21S971

Date:

POPA0007815
i

00064
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Client:
--^Project:

Jample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
\nthracene

Ji-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno{l ̂ ,3-cd)pyrene
Dibenz(a4i)anthiacene
Benzo(gii)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-11
K98071 15-002

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6
20
6

20
100
20
20
20
500
20
20
20
12
20
60
500
500
20

1000
1000
20
500
500
20
20
500
500
500
500
500
500

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Result
1
1
1
1
1
1
1
1
1
1

25
1
1
1
1
1
1

25
25
1
50
50
1

25
25
1
1

25
25
25
25
25
25

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98

ND
ND
ND
ND
ND
250
ND
ND
200
ND
940
200
590
ND
ND
ND
ND
5700
1700
ND

21000
22000

36
11000
11000
450
ND

10000
8400
13000
14000
2200
8900

Approved By: Date:
JAN 1 9 1999

Result
Notes

07115SVM.EE1 -J 1/19/99 POPA0007816
00065
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Client:
project:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuraa
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

ithracene
,-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)Quoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)peiylene

HC-S-13
K98071 15-004

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg (ppb)
Basis: Diy

MRL

20
6
6

20
6

20
100
20
20
20
20
20
20
20
12
20
60
500
20
20
500
500
20
500
500
20
20
500
500
500
500
500
500

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

25
1
1

25
25
1

25
25
1
1

25
25
25
25
25
25

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98

ND
ND
ND
ND
ND
140
ND
ND
140
ND
270
ND
250
ND
ND
ND
ND

2100
600
ND
9600

11000
ND

4600
4500
360
ND

4100
3400
5500
7100
870

3900

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:

0711SSVM.EE1-4 1/19/99

JAN 19 1999
-Date:______ 00066

POPA0007817 'age Noj
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Client:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofiiran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
^ithracene
i-n-butyl Phthalate
uoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
BenzoCb)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(gjh4)peiylene

I

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-14
K98071 15-005

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6

20
6

20
100
20
20
20
20
20
20
20
12
20
60
500
20
20
500
500
20
500
500
20
20
500
500
500
500
20
500

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Result
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1

25
1
1

25
25
1

25
25
1
1

25
25
25
25
1

25

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98

ND
ND
ND
ND
ND
220
ND
ND
350
ND
54
33
250
ND
ND
ND
ND

2700
590
ND

13000
17000
ND
4800
4500

51
ND
3200
3300
5400
6600
570

4000

Approved By:
JAN 1 9 1999

Result
Notes

071:5SVM.EEl-i 1/19/99

00067

POPA0007818



Client:
.Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
"Anthracene

ji-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-«thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrcne
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-16
K98071 15-007

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL

20
6
6
20
6

20
100
20
20
20
20
20
500
20
12
20
60

1000
1000
20

1000
1000
20

1000
1000
20
20

1000
1000
1000
1000
1000
1000

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1

50
1
1
1
1

50
50
1

50
50
1

50
50
1
1

50
50
50
50
50
50

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98

" 12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98

ND
ND
ND
ND
ND
450
ND
ND
480
ND
630
160
620
ND
ND
ND
ND

4900
1900
ND

21000
25000

47
9000
8900
420
ND
7600
7000
11000
13000
1700
7600

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:.
07I13SVM.EE1-71/19/M

JAN 19 1999
.Date:——————————— 00068

POPA0007819



' Client:
—project:

lample Matrix:

COLUMBIA ANALYTICAL SERVICES, EMC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

I
I
I
i
i
i
ii
i
i

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
^thracene
rti-butyl Phthalate .
luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(aji)anthiacene
Benzo(g,h,i)perylene

Approved By:

HC-S-22
K98071 15-009

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A

. EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM.

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6
20
6

20
100
20
20
20
20
20
20
20
12
20
60
400
20
20

400
400
20

400
400
20
20
400
400
400
400
400
400

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
1
1

20
20
1

20
20
1
1

20
20
20
20
20
20

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98

ND
ND
ND
ND
ND
ND
ND
ND
110
ND
310
75

230
ND
ND
ND
ND
1900
560
ND
7200
7500
24

4000
3800
310
ND
3700
3300
4900
6000
800

3300

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Result
Notes

071 15SWLEE1- 9 1/19199

JAN 1 9 1999
.Date:——————————— O Q 0 6 9

POPA0007820



Client:
Project:
.ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimetiiylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofiiran
Fluorene
Dietoyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

nthracene
.i-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h4)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Seraivolatile Organic Compounds

HC-S-24
K98071 15-011

Prep
Method

EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A

Analysis
Method

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6

20
6

2000
100
20

2000
20
20
20

1000
20
12
20
60

2000
2000
20

10000
10000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1

100
1
1

100
1
1 •
1

100
1
1
1
1

100
100
1

500
500
100
100
100
100
100
100
100
100
100
100
100

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

. 10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98

ND
ND
ND
ND
ND

2200
ND
ND
3600
ND
410
170

1200
ND
ND
ND
ND

15000
6600
ND

84000
110000

ND
37000
38000
ND
ND

23000
24000
39000
41000
4700
27000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:
07113SVMEE2-1I 1/19/99

. Date: JAN 1 9 1999 00070

POPA0007821



I

I

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phlhalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

""\nthracene
j-n-butyl Phthalate

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g>hL)i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-102
K98071 15-012

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6

20
6

500
100
20

2000
20
20
20

1000
20
12
20
60

2000
2000

20
2000
2000
20

2000
2000
20
20

2000
2000
2000
2000
2000
2000

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1

100
1
1

100
1
1
1

100
1
1
1
1

100
100

1
100
100
1

100
100
1
1

100
100
100
100
100
100

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98

ND
ND
ND
ND
ND
980
ND
ND
2000
ND
420
160

1200
47
ND
ND
ND
9900
4600
ND'

40000
50000
ND

14000
14000
300
ND
8800

11000
17000
21000
2100
13000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By: Date: JAN 19 1999 00071
071 15SVM.EE2- 121/19/99 POPA0007822



Client:
project:
iample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolaule Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'•uthracene
..i-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate '
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,hji)perylene

HC-S-25
K9807115-013

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL
20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60

400
20
20
400
400
20
400
400
20
20

400
20

400
400
20

400

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
1
1

20
20
1

20
20
1
1

20
1

20
20
1

20

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98

ND
ND
ND
ND
ND
140
ND
ND
100
ND
210
48
230
25
ND
ND
ND
1100
270
ND

3100
3700
ND
1300
1500
300
ND
880
600
1400
1800
170

1000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:
07115SVM.EE2-131/19/W

JAN 1 9 1999Date:—————— 00072
POPA0007823



I COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

!•
1

r" t

1
1

, ,

1
i
1

•? •' '

Client:
-project:
^kmple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzoniran
Fluorcne
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

' - 'ithracene
• ^^/-n-butyl Phthalate
| ^Brluoranthene

1

1

1

i
i
i
•ii
i

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthiacene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ̂ ,3-cd)pyrene
Dibenz(a4i)anthiacene
Benzo(gXi)perylene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-26
K98071 15-014

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SM
SIM
SM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

* 3- and 4-Methylphenol coelute.

»
Approved By:

071 15SVM.EEZ - 14 1/19/99

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60

400
20
20
400
400
20
400
400
20
20

400
400
400
400
20

400

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
1
1

20
20
1

20
20
1
1

20
20
20
20
1

20

Date
Extracted

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/1/98
12/2/98

Result
ND
ND
ND
ND
ND
100
ND
ND
140
ND
73
30
100
ND
ND
ND
ND

1000
350
ND
5500
6800
ND
2300
2200
110
ND
1600
1800
2700
3400
350

1900

K9807115
10/14/98
10/15/98

ug/Kg (ppb)
Dry

Result
Notes

*

Quantitated using 4-Methylphenol. . ' . • • ' ' •

1 WU?JUU~£<? Date:
JAN 1 91999

00073
POPA0007824



Client:
Project:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115 ',
Date Collected: 10/14/98
Date Received: 10/15/98 /-\

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

•\ithracene
^i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-28
K98071 15-016

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60

400
20
20

400
400
20
400
400
20
20
400
400
400
400
20

400

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
1
1

20
20
1

20
20
1
1

20
20
20
20
1

20

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98 •
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/1/98
12/2/98

ND
ND
ND
ND
ND
100
ND
ND
120
ND
260
62

200
ND
ND
ND
ND
1700
510
ND
6500
7000
ND
3200
3200
370
ND
2900
2700
4000
5100.
630

2800

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By: Date:
JAN 19 1999 00074

07115SVM.EE2 -16 1/19/99 POPA0007825



Client:
project:
•jample Matrix:

7

• .—project:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

-n-butyl Phthalate
'luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chryiene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(gji,i)perylene

HC-S-35
K9807115-018

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A

- EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM

. SIM
SIM
SIM
SIM
SIM
SIM

- SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60

200
20
20
200
200
20
200
200
20
20
200
200
200
200
20

200

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1 •
1
1
1
1
1
1
1
1
1
1
1
1
1
1
10
1
1
10
10
1
10
10
1
1
10
10
10
10
1
10

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/1/98
12/2/98

ND
ND
ND
ND
ND
40
ND
ND
30

ND
120
31
85

ND
ND
ND
ND
730
220
ND

2700
2700
ND
1500
1500
260
ND
1500
1300
1800
2300
280
1200

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:
07115SVM.EE3-18 1/19/99

JAN 19 1999
Date:—————— 00075

POPA0007826



Client:
project:

junple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

x'ithracene
>n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h)i)perylene

HC-S-37
K98071 15-019

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM

.SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

8270C
8270C
SIM

8270C
8270C
SIM
SIM

8270C
SIM

8270C
8270C
SIM
SIM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
300
300
20
300
300
20
20
300
20
300
300
20
20

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
11
1
1
1
1
1
1
1
1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98

ND
ND
ND
ND
ND
27
ND
ND
20
ND
88
30
75
ND
ND
ND
ND
580
140
ND
1500
1300
ND
800
900
290
ND
1000
510
1100
900
170
610

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:

07115SVM.EE3-191/19W9

Date:
JAN 191999

POPA0007827

00076
Page No;



Client:

1 -Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/ Acid Semivolatile Organic Compounds

i

i
i
i

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nifrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

..Phenanthrene
\nthracene

i-n-butyl Phthalate
'Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)antnracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluorantheae
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-32
K98071 15-020

Prep
Method

EPA 3550A
.EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

8270C
SIM
SIM

8270C
8270C
SIM

8270C
8270C
SIM
SIM

8270C
8270C
8270C
8270C

SIM
8270C

MRL

20
6
6

20
6

20
100
20
20
20
20
20
20
20
12
20
60
300
20
20
300
300
20
300
300
20
20
300
300
300
300
20
300

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/1/98
12/2/98
12/1/98
12/1/98
120/98
12/2/98
12/1/98
12/2/98
12/2/98
12/1/98
12/1/98
12/2/98
12/2/98
12/2/98
12/2/98
12/1/98
12/2/98

ND
ND
ND
ND
ND
36

ND
ND
35
ND
120
29
82

ND
ND
ND
ND
900
210
ND

2000
1700
ND
1100
1200
250
ND
1400
1100
1600
1300
290
1200

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

•

Approved By:
071 1 3SVM-EE3 - 20 I/I 9/99

JAN 191999
-Date:——————————— 00077

POPA0007828



Client:
-project:

Ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
.̂tbracene
. jn-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chiysene
Bis(2-€thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Method Blank
KWG9803649-4

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: NA

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date
Factor Extracted

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Date
Analyzed
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98
11/30/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-MethylphenoL

Approved By:
07115SVMEEI - MB 1/19/99

JAN 19 1999
.Date:—————————— 00078

POPA0007829



Client:
Project:

ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

ithracene
ji-n-butyl Phthalate
.uoranthene

Pyrene
Butyl Benzyl Phflialate
B enz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(ajh)anth;racene
Benzo(g,n,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-11
K9807115-002RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12

- 20
60

2000
2000
20

2000
2000
20

2000
2000
20
20

2000
2000
2000
2000
1000
2000

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg (ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

100
100
1

100
100
1

100
100
1
1

100
100
100
100
100
100

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/13/99
1/13/99
1/8/99
1/13/99
1/13/99
1/8/99
1/13/99
1/13/99
1/8/99
1/8/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99

ND
ND
ND
ND
ND
260
ND
ND
210
ND
740
190
530
ND
ND
ND
ND

11000
2600
ND

36000
37000

32
19000
20000

690
ND

19000
19000
27000
22000
1800

11000

Result
Notes

T

H

Approved By:
07115SVM.EE6- 2RE 1/21/99

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was perfonned past the recommended hold time; see case narrative.

Date: JAN 21 1999

POPA0007830
0 0 079

ftlo-



Client:
-project:

;ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
''jrthracene

_*i-n-buryl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,hTi)perylene

HC-S-13
K9807115-004RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60
500
20
20

2000
2000
20

2000
2000
20
20

2000
2000
2000
2000
500

2000

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

100
1
1

100
100
•1

100
100
1
1

100
100
100
100
100
100

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/14/99
1/8/99
1/8/99

1/14/99
1/14/99
1/8/99
1/14/99
1/14/99
1/8/99
1/8/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99

ND
ND
ND
ND
ND
210
ND
ND
300
ND
270
82
280
ND
ND
ND
ND
3600
700
ND

16000
19000
ND
7300
8200
380
ND
6000
6600
9800
7900
500

4200

Result
Notes

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
07115SVNLEES - 4RE lfll/99

Cf Date: JAN 21 1999
00080

POPA0007831 !tNo



T '

; i
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Client:
-project:

ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

>thracene
ii-n-butyl Phthalate
'luoranthene

Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-€thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(g>h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-14
K9807115-005RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM.
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
500
20
20

1000
1000
20

1000
1000
20
20

1000
1000
1000
1000
20

1000

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg (ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

50
1
1

50
50
1

50
50
1
1

50
50
50
50
1

50

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/8/99
1/8/99
1/8/99
1/8/99

-. 1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99

1/14/99
1/8/99
1/8/99

1/14/99
1/14/99
1/8/99
1/14/99
1/14/99
1/8/99
1/8/99

1/14/99
1/14/99
1/14/99
1/14/99
1/8/99
1/14/99

ND
ND
ND
ND
ND
140
ND
ND
200
ND
26
ND
96

ND
ND
ND
ND
2700
330
ND

12000
15000
ND
3900
4200

32
ND

2500
3300
5200
4500
310

2600

Result
Notes

I

I

I
7

I

I

H

Approved By: ____
07115SVM.EE6 - iRE 1/21/99

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was perfonned past the recommended hold time; see case narrative.

JAN 211999
Date:—————— 00081

POPA0007832
PageNet



Client:
"Project:

../ample Matrbc:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Growser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
.Phenanthrene

Vithracene
iJi-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzc{b)Quoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gjt,i)peryleiie

HC-S-16
K9807115-007RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6

20
6
20
100
20
20
20
20
20

1000
20
12
20
60

4000
1000
20

4000
4000

20
4000
4000
20
20

4000
4000
4000
4000
20

4000

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1
1
1
1
1
1
1
1
1
1

200
1
1
1
1

200
200

1
200
200

1
200
200

1
1

200
200
200
200
1

200

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/14/99
1/8/99
1/8/99
1/8/99
1/8/99

1/14/99
1/14/99
1/8/99
1/14/99
1/14/99
1/8/99
1/14/99
1/14/99
1/8/99
1/8/99
1/14/99
1/14/99
1/14/99
1/14/99
1/8/99

1/14/99

ND
ND
ND
ND
ND
630
ND
ND
750
ND
640
230
1100
ND
ND
ND
ND

12000
3100
ND

36000
42000

30
13000
15000
570
ND
9900
12000
19000
15000
1800
8300

Result
Notes

E
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.
The analysis was perfonned past the recommended hold time; see case narrative.

Approved By: Date: JAN 21 1999 00082
07115SVM.EE6 - THE 1/21/99

POPA0007833



Client:
reject:
inple Matrix:

I
r •

• .Project:

I
1 '

^H '

^F i|

I
:» -1

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

'thracene
^n-butyl Phthalate
luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g,h,i)perylcne

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-22
K9807115-009RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SM
SIM
SIM
SIM
SM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60

1000
20
20

1000
1000
20

1000
1000
20
20

1000
1000
1000
1000
500

1000

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg (ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

50
1
1

50
50
1

50
50
1
1

50
50
50
50
50
50

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/14/99
1/8/99
1/8/99
1/14/99
1/14/99
1/8/99
1/14/99
1/14/99
1/8/99
1/8/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99

ND
ND
ND
ND
ND
110
ND
ND
100
ND
290
79
220
ND
ND
ND
ND
3900
480
ND

12000
13000
ND
7000
7400
380
ND
6700
6900
10000
8600
680

4200

Result
Notes

H
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
07115SVM.EE6-9RE 1/21/99

C. Date: JAN 2 1 1999 '

POPA0007834
igc No.:



Client:
"project:
sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Vithracene

i)i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-etnylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pvrene
Dibenz(a,h)anthracene
Benzo(gjti,i)perylene

HC-S-24
K98071 15-01 IRE
D.H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

. EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

1000
300
300
1000
300
500
5000
1000
500
1000
1000
1000
500
1000
600
1000
3000
1000
1000
1000
4000
4000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

200
200
50
50
50
50
50
50
50
50
50
50
50

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/14/99
1/14/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99

ND
ND
ND
ND
ND
850
ND
ND
850
ND
ND
ND
610
ND
ND
ND
ND
6800
2200
ND

44000
55000
ND

15000
16000
ND
ND

11000
12000
21000
19000
1000

10000

Result
Notes

D
H

3- and 4-Methylphenol coelute. Quantitated using 4-MethylphenoL
The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative.

•M.EES- Hf£ \n\rn Date:
JAN 21 1999 .

POPA0007835



Client:
project:

-——*- Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

...Phenanthrene
"Whracene
3i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Cbrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-102
K9807115-012RE
D,H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

1000
300
300

1000
300
500
5000
1000
500

1000
1000
1000
500

1000
600
1000
3000
1000
1000
1000
1000
2000
1000
1000
1000
1000
1000
1000
1000
1000
1000
500

1000

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
100
50
50
50
50
50
50
50
50
50
50
50

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/14/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99

ND
ND
ND
ND
ND
660
ND
ND
650
ND
ND
ND
520
ND
ND
ND
ND
5300
2000
ND

30000
36000
ND

12000
13000
ND
ND
9400
9900
17000
16000
770
8600

Result
Notes

D
H

Approved BY:rW115SVM.EES-f2R

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting!
The analysis was performed past the recommended hold time; see case narrative.

Date:
. JAN 21 1999 00085

Page No.:

POPA0007836



Client:
•Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K9807115
10/14/98
10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Vnthracene

Di-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)uuoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gi,i)perylene

HC-S-25
K9807115-013RE
D,H

Prep
Method

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

400
120
120
400
120
120

2000
400
120
400
120
400
120
400
240
400
1200
400
400
400
400
400
400
400
400
400
400
400
400
400
400
120
400

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99

ND
ND
ND
ND
ND
200
ND
ND
130
ND
200
ND
260
ND
ND
ND
ND
1800
440
ND
5600
6700
ND

2100
2400
ND
ND
1500
1700
2700
2800
170

1500

Result
Notes

D
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting:..
The analysis was performed past the recommended hold time; see case narrative.

Date: 211999 000,86
PtgeNo.:

POPA0007837



? Client:
SProject:
•Sample Matrix:

<
• "SProject:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

» :

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

. Phenanthrene
Knthracene

•£>i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pvrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gji4)perylene

HC-S-26
K9807115-014RE
D.H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL
400
120
120
400
120
120

2000
400
'120
400
400
400
120
400
240
400
1200
400
400
400
400
400
400
400
400
400
400
400
400
400
400
120
400

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99

ND
ND
ND
ND
ND
140
ND
ND

. 150
ND
ND
ND
130
ND
ND
ND
ND
1600
460
ND
7200
8700
ND
3300
3300
ND
ND
2800
2600
4400
4300
290

2100

Result
Notes

D
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting. •'.
The analysis was performed past the recommended hold time; see case narrative.

I

i
• MRS 1/21/99"

Date- JAN 199.Q
POPA0007838



Client:
'•Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

,Phenanthrene
Anthracene
Di-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-28
K9807115-016RE
D.H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

• SM
SM
SM
SM
SM
SM

MRL

400
120
120
400
120
120

2000
400
120
400
120
400
120
400
240
400
1200
400
400.
400
400
400
400
400
400
400
400
400
400
400
400
400
400

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
20
20
20
20
20 .
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99
1/14/99

ND
ND
ND
ND
ND
150
ND
ND
120
ND
290
ND
220
ND
ND
ND
ND
2300
570
ND
8300
8900
ND

4400
4300
ND
ND
4500
3400
5800
6300
540

2900

Result
Notes

D
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative.

t-in£Mint

JAN 21 1999
Date: 00 OS 8

POPA0007839



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

' Client:
• "^Project:
• '^^ JS ample Matrix:

1*
Sample Name:

I L a b Code:
L

1

1

, -

1

V *1
!f t

1
T -'

II

1

1

1

1

1

1

*l

1

Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2 ,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran.
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
''Anthracene

k,Oi-n-butyl Phthalate
J Fluoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-ocryl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pvrene
Dibenz(a,h)anthracene
Benzo(gji4)perylene

Hart Crowser, tic.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile

HC-S-35
K9807115-018RE
D,H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A

. EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method MRL

SM 100
SM 30
SM 30
SM 100
SM 30
SM 100
SM 500
SM 100
SM 100
SM 100
SM 100
SM 100
SM 50
SM 100
SM 60
SM 100
SM 300
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100
SM 100

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Organic Compounds

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed

5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99
5 12/10/98 1/14/99

Result
Result Notes

ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND
120
ND
90

ND
ND
ND
ND
930
270
ND
2900
2800
ND
1800
1700
280
ND

2100
1400
2300
2700
290
1100

* 3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
D
H

Annoyed By:

The MRL is elevated because of matrix interferences and because the sample required diluting, '
The analysis was performed past the recommended hold time; see case narrative. • •

CCUox^-° Date: ^ ^ 1999 00.089
——— P«gcNo.:

POPA0007840



Client:
project:
..ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'nthracene

.^fi-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
BenzoQOfluoranthene
Benzo(a)pvrene
Ihdeno( 1 ,2,3-cd)pyrene
Dibenz(a4i)anthiacene
Benzo(g,h,i)perylene

HC-S-37
K9807115-019RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6
20
6

20
100
20
20
20
20
20
20
20
12
20
60
20
20
20

1000
1000
20
500
500
20
20
500
20

1000
1000
20
20

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

50
50
1

50
50
1
1

50
1

50
50
1
1

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/13/99
1/13/99
1/15/99
1/13/99
1/13/99
1/15/99
1/15/99
1/13/99
1/15/99
1/13/99
1/13/99
1/15/99
1/15/99

ND
ND
ND
ND
ND
29
ND
ND
ND
ND
82
27
63
ND
ND
ND
ND
550
120
ND
1400
1400
22
770
980
290
ND
740
650
1100
1100
140
520

Result
Notes

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
071I5SVKLEE9 - 19RE 1/11/99

Date:. JAN 21 1993 00090
POPA0007841



Client:
-Project:

}ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
D ate Received: 10/15/98

Base Neutral/Acid Semivolatile Organic Compounds

I
I

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol .
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'••nthracene
(/i-n-butyl Phthalate

luoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)peTylene

HC-S-32
K9807115-020RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
.SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SM
SM
SM
SM

MRL
20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
200
200
20
200
200
20
20
200
20
200
200
20
20

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1
1
1
1
1
1
1
1
1-
1
1
1
1
1
1
1
1
1
10
10
1
10
10
1
1
10
1
10
10
1
1

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/15/99
1/15/99
1/8/99
1/15/99
1/15/99
1/8/99
1/8/99
1/15/99
1/8/99
1/15/99
1/15/99
1/8/99
1/8/99

ND
ND
ND
ND

. ND
33

ND
ND
ND
ND
100
33
81

ND
ND
ND
ND
720
170
ND
3900
3700
ND

2300
2200
330
ND

2500
960

3000
3600
210
710

Result
Notes

H
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
071I5SVM.EE9-10RE IflJ/W

JAN 21 1999
Date: ° 0 0 9 1

POPA0007842



Client:
"project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
"•Jithracene

. .Ji-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g,h,i)perylene

Method Blank
KWG9804259-4

Prep
Method

EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA.3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

Units: ng/Kg(ppb)
Basis: NA

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date
Factor Extracted

12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98
12/10/98

Date
Analyzed
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99
1/8/99

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

I13SVM.EES-041MM1MB [flint
r .Date: JAN g 11999

POPA0007843



APPENDIX A

LABOTATORY

QC RESULTS

00093 '

POPA0007844



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

v,-A'ent: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Prep Method: NONE
Analysis Method: 160.4M
Test Notes:

Sample Name

HC-S-11

Service Request: K9807115^ N

Date CoUected: 10/14/98
Date Received: 10/15/98

Duplicate Summary
Solids, Total Volatile

Lab Code

K9807115-002DUP

Date
Analyzed

10/20/98

Units: PERCENT
Basis: WET

Triplicate Relative
Sample Sample Percent Result
Result Result Average Difference Notes

8.41 8.45 8.43

Approved By: Date:
Total Solidj/MOJSJ

071L5ICPJVB1-TVSDUP 12/17/98
POPA0007845



| COLUMBIA ANALYTICAL SERVICES, INC.

I QA/QC Report
.«nt: Hart Crowser, Inc.

I j e c t : Port of Portland Terminal 4/5624
Sample Matrix: Sediment

^ ' Duplicate Summary
• Total Solids

( •? Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

, , . Duplicate

•
Date Sample Sample

Sample Name Lab Code Analyzed Result Result

• ' HC-S-10 K9807115-001DUP 10/20/98 30.1 29.8

1

1

I*

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Units: PERCENT
Basis: WET

Relative
Percent Result

Average Difference Notes

30.0 <1

I
I
I
i
i
f
i.«
I. Approved By: ________/J4"*-~_______________________ Date: t/j>/9F 00095f — — * — - - • — • - • f

Total Solids/060595

| o™™.™™* POPA0007846



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

client: Hart Crowser, Inc.
Proj ect: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Duplicate Summary
Sulfide, Total

Sample Name: HC-S-11
Lab Code: K9807115-002DUP
Test Notes:

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: NA
Date Analyzed: 11/10/98

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Sulfide, Total

Prep Analysis
Method Method MRL Result

Duplicate
Sample Sample

Result

NONE PSEP 1.4 65.5 60.1

Relative
Percent

Average Difference

62.8

Result
Notes

Approved By: Date: // //* /?&
DUP/020597p

07I15WETOJI-DUP 11/18/98

POPA0007847



Sample Name: Lab Control Sample
Lab Code: K9807115-LCS
Test Notes:

Analyte

Sulfide, Total
I

I

I*

T

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

roject:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Sulfide, Total

Prep
Method

NONE

Analysis
Method

PSEP

True
Value Result Recovery

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 11/10/98

Units: mg/Kg(ppm)
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Limits Notes

0.70 0.51 73 60-130

Approved By: Date:
LCS/020597p

07115WETJJ1-LCS 11/18/98
00097

POPA0007848



orient:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Sulfide, Total

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Sulfide, Total

HC-S-11
K9807115-002MS

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: NA
Date Analyzed: 11/10/98

Units: mg/Kg(ppm)
Basis: Dry

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance

Method Method MRL Level Result Result Recovery Limits
Result
Notes

NONE PSEP 1.4 462 65.5 364 65 60-130

Approved By:.
MS/OJ0597p

07115WET.LJI-MS 11/18/98

Date: // 00098

POPA0007849
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COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807115
Date Collected: NA
Date Received: NA
Date Analyzed: 11/13/98

Sulfide, Total
PSEP

Units: mg/Kg (ppm)
Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

True
Value

CCV1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result

0.49
0.49
0.49
0.49
0.49

CONTINUING CALIBRATION BLANK (CCB)

CCB1
CCB 2
CCB 3
CCB 4
CCB 5

Result
Result
Result
Result
Result

MRL

0.05
0.05
0.05
0.05
0.05

Approved By:
COMBOQCntW2695

Q-CCV.XLT

Measured
Value

0.50
0.50
0.49
0.49
0.49

Percent
Recovery

102
102
100
100
100

Blank
Value

ND
ND
ND
ND
ND

Date: 00 r 99

POPA0007850



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Sample Name: HC-S-11
Lab Code: K9807115-002DUP
Test Notes:

Duplicate Summary
Ammonia as Nitrogen

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: NA
Date Analyzed: 10/22/98

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Ammonia as Nitrogen

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Method Method MRL Result Result Average Difference Notes

NONE 350.1M 1.9 99.2 98.3 98.8 < 1

Approved By:
DUJV020597p

07113WETJJ2-DUP U/19/98

Date: O O l O O

POPA0007851



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807115-LCS

Laboratory Control Sample Summary
Ammonia as Nitrogen

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/22/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte
Prep

Method
Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

Ammonia as Nitrogen NONE 350. 1M 4.04 4.12 102 85-115

Approved By:
LCS/020397p

07115WET.U2-LCS 11/19/98

Date: •£ 00101

POPA0007852



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
r

Client: Hart Crowser, Inc. Service Request: K9807115
Project: Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sample Matrix: Sediment Date Received: 10/15/98

Date Extracted: NA
Date Analyzed: 10/22/98

Matrix Spike Summary
Ammonia as Nitrogen

Sample Name: HC-S-11 Units: ing/Kg (ppm)
Lab Code: K9807115-002MS Basis: Dry
Test Notes:

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result

Analyte Method Method MRL Level Result Result Recovery Limits Notes

Ammonia as Nitrogen NONE 350.1M 1.9 893 99.2 1020 103 75-125

Approved By: ____________________;Y————————————————— Date: f f / / ^7 u ——— 00102
MS/020S97p

07115WETJJ2-MS 11/19/98
POPA0007853
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COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807115
Date Collected: NA
Date Received: NA
Date Analyzed: 10/22,27/98

Ammonia as Nitrogen
EPA Method 350.1M
Units: ing/Kg (ppra)

Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)* '<*•

True
Value

CCV1 Result
CCV2 Result
CCV3 Result
CCV4 Result
CCV5 Result
GCV6 Result

2.00
2.00
2.00
2.00
2.00
2.00

CONTINUING CALIBRATION BLANK (CCB)

CCB 1
CCB 2
CCB 3
CCB 4
CCB 5
CCB 6

Result
Result
Result
Result
Result
Result

MRL

0.05
0.05
0.05
0.05
0.05
0.05

Approved By:
COMBOQCD/0«695

Q-CCV.XL.T

Measured
Value

2.06
1.99
2.03
2.00
2.06
2.06

Blank
Value

ND
ND
ND
ND
ND
ND

Percent
Recovery

103
100
101
100
103
103

Date: 00103

POPA0007854



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

v—cnt: Hart Crowser, Inc. Service Request: K9807115
Project: Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sample Matrix: Sediment Date Received: 10/15/98

Date Extracted: NA
Date Analyzed: 10/22/98

Duplicate Summary
Carbon, Total Organic

Sample Name: HC-S-11 Units: PERCENT
Lab Code: K9807115-002DUP Basis: Dry
Test Notes:

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL Result Result Average Difference Notes

Carbon, Total Organic NONE ASTMD4129-82M 0.05 2.71 2.62 2.66 3

M Modified

DUP/020»7p
071I5WETU3-DUP 11/18/SB

Approved By: ___________________>\f_______________ Date: H/l&j'fo 00104

POPA0007855



I COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

^Mient: Hart Crowser, Inc. Service Request: K9807115

I JProject: Port of Portland Terminal 4/5624 Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: NA

I' ' Date Analyzed: 10/22/98
Laboratory Control Sample Summary

Carbon, Total Organic
Sample Name: Lab Control Sample Units: PERCENT
Lab Code: K9807115-LCS Basis: Dry
Test Notes:

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Carbon, Total Organic NONE ASTM D4129-82M 0.62 0.66 106 85-115

r '.'

I

I

I

I

it
i
i
i
i
i
i
ii
I . Approved By: __________________V__________________ Date: /f/(d fate 00105

LCS/020597p [ '

I 07115WET.U3-LCS iyig/98 V.

POPA0007856

M Modified



Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Carbon, Total Organic

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-11
K9807115-002MS

Prep
Method

Analysis
Method

Matrix Spike Summary
Carbon, Total Organic

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: NA
Date Analyzed: 10/22/98

Units: PERCENT
Basis: Dry

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance

MRL Level Result Result Recovery Limits
Result
Notes

NONE ASTMD4129-82M 0.05 10.9 2.71 13.8 102 75-125

M Modified

Approved By:
MS/020597p

0711JWET.LJ3-MS 11/1OT8

Date: 11//&/?& 00106

POPA0007857



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Carbon, Total Organic
ASTMD4129-82M
Units: PERCENT
Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

Service Request: K9807115
Date Collected: NA
Date Received: NA
Date Analyzed: 10/22/98

CCV1 Result
CCV 2 Result
CCV 3 Result

True
Value

20.0
20.0
20.0

Measured
Value

19.5
19.9
19.4

Percent
Recovery

98
100
97

CONTINUING CALIBRATION BLANK (CCB)

CCB 1 Result
CCB 2 Result
CCB 3 Result

MRL

0.05
0.05
0.05

Blank
Value

ND
ND
ND

Approved By:
COMBOQCD/M2695

Q-CCV.XLT

Date: 00107
POPA0007858



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Duplicate Summary
Total Metals

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/28/98
Date Analvzed: 11/4/98

Sample Name:
Lab Code:
Test Notes:

HC-S-13
K9807115-004

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper

\ Lead
} Mercury

Nickel
Silver
Zinc

Prep Analysis Sample
Method Method MKL Result

EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B
EPA3050B

7471A
EPA 3050B
EPA3050B
EPA3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

0.2
5

2.0
24.6
45.3
288
0.06
21
0.4
798

Duplicate
Sample
Result

0.4
5

1.3
25.4
42.2
244
0.08
21
0.6
297

Average

0.3
5

1.6
25.0
43.8
266
0.07
21
0.5
548

Relative
Percent

Difference

67

44
3
7
16
28

40
91

Result
Notes

Outside aceptance limits; see case narrative.

Approved By:
DUP/031695

07J1SICP.EA1-DUP

Date: _//
00108

POPA0007859



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Total Metals

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead

; Mercury
Nickel
Silver
Zinc

HC-S-13
K9807115-004

Units: mg/Kg(ppm)
Basis: Dry

Prep Analysis
Method Method MRL

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance
Level Result Result Recovery Limits

EPA3050B
ERA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA 3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

100
40
10
40
50
100

1
100
10

100

0.2
5

2.0
24.6
45.3
288
0.06
21
0.4
798

17.6
42

10.0
61.6
91.8
338
1.15
111
7.2
380

17
92
80
92
93

NA
109
90
68
NA

30-120
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

Result
Notes

A
NA

Outside acceptance limits; see case narrative.
Not Applicable; see case narrative.

Approved By: ___
MS/031695

07115ICP.EA1- Spike 11/5/9S

. Date: 00109
POPA0007860



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Soil

Laboratory Control Sample Summary
Total Metals

Sample Name:
Lab Code:
Test Notes:

Laboratory Control Sample
K9807115-LCS

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analvzed: 11/4/98

Units: mg/Kg (ppm)
Basis: Dry

Source: Environmental Resource Associates #238

Analyte
Prep Analysis True

Method Method Value Result
Percent

Recovery
Control
Limits

Result
Notes

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

59.6
82.4
94.3
97.8
81.3
190
1.34
164
113
131

49.5
63.9
61.8
68.5
57.5
142.
1.16
111
104

73.2

83
78
66
70
71
75
87
68
92
56

20-180
62-138
55-144
69-131
62-138
60-140
49-151
67-133
65-134
56-144

Approved By:
LCS/OM295

07115ICP.EA1-LCSS 11/4/98

Date: 00110
POPA0007861



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807115
Date Analyzed: 11/4/98

Initial Calibration Verification (ICV) Summary
Metals

Units: jig/L (ppb)

ICV Source: Inorganic Ventures ICV

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

50.0
50.0
25.0
20.0
25.0
50.0
5.0

50.0
25.0
50.0

Result

50.8
51.2
25.9
20.6
25.6
52.2
5.32
50.9
25.2
52.0

Percent
Recovery

102
102
104
103
102
104
106
102
101
104

Approved By: ___
ICVEP A/102194

0711MCP.EAI - ICV 11/4/98

Date: 00111
POPA0007862



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807115
Date Analyzed: 11/4/98

Initial Calibration Verification (ICV) Summary
Metals

Units: \igfL (ppb)

ICV Source: Inorganic Ventures ICV

EPA
Analyte Method

Antimony 200.8
Arsenic 200.8
Cadmium 200.8
Chromium 200.8
Copper 200.8
Lead 200.8
Mercury 7471A
Nickel ' 200.8
Silver 200.8
Zinc 200.8

True
Value

50.0
50.0
25.0
20.0
25.0
50.0
5.0
50.0
25.0
50.0

Result

49.8
51.0
25.5
20.2
25.7
51.4

51.1
25.1
50.9

Percent
Recovery

100
102
102
101
103
103

102
100
102

/"V

Approved By: ____
JCVEPA/101194

07115ICP.E/U-ICV(2) 11/4/98

Date:
00112

POPA0007863
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crovcser, Inc. Service Request:
Project: Port of Portland Terminal 4/5624 Date Analyzed:

Continuing Calibration Verification (CCV) Summary
Metals

Units: fig/L (ppb)

EPA True CCV1 Percent CCV2 Percent
Analyte Method Value Result Recovery Result Recovery

Antimony 200.8 25.0 25.1 100 25.2 101
Arsenic 200.8 25.0 25.1 100 25.4 102
Cadmium 200.8 25.0 25.2 101 25.3 101
Chromium 200.8 25.0 25.3 101 25.4 102
Copper 200.8 25.0 25.0 100 26.0 104
Lead 200.8 . 25.0 25.6 102 25.4 102
Mercury 7471A 5.0 5.05 101 4.99 100
Nickel 200.8 25.0 25.3 101 25.4 102

.Silver 200.8 25.0 25.0 100 25.2 101

..-Zinc 200.8 25.0 25.3 101 26.0 104

Approved By: e—-~/t ^ Date: /7/ST/T*'
CCV 7-9/042795 . '

07U51CP.EA.1- CCV 1-3 11/4/98

J

K9807115
11/3/98

CCV3 Percent
Result Recovery

23.9 96
26.3 105
24.0 96
25.0 100
26.2 105
26.1 104
4.92 98
25.2 101
24.0 96
26.7 107

. •"

OJD 1 1 3
3OPA0007864



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Sendee Request: K9807115
Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
.Silver

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0

CCV4
Result

25.0
25.0
24.8
25.0
24.8
25.1
4.87
25.1
25.0
25.0

Percent
Recovery

100
100
99
100
99
100
97
100
100
100

CCV5
Result

24.9
25.0
24.8
24.6
25.3 .
25.2
5.05
25.5
25.0
25.3

Percent
Recovery

100
100
99
98
101
101
101
102
100
101

CCV6
Result

24.3
25.1
24.8
25.0
25.3
25.5
5.05
25.2
24.8
25.3

Percent
Recovery

97
100
99
100 '
101
102
101 '
101 •'•
99
lO'-'V

Approved By:
CCV 7-9/042795

07U5ICP.EAJ-CCV4-6 11M/9S
I Date: 00114

POPA0007865
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807115
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Blank (CCB) Summaiy
Metals

Units: p.g/L

^t :

EPA CCB1 CCB2 CCB3 CCB4
Ansilyte Method MRL Result Result Result Result

Antimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND ND
Chromium 200.8 0.06 ND ND ND ND
Copper 200.8 0.1 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Mercury 7471 A 0.001 ND ND ND ND
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 0.02 0.02 0.02 0.02
Zinc 200.8 0.5 ND ND ND ND

Approved By. ______________________?^3L*-___________ Date:
CCB4SMRUIKU94 /

071151CP.EA1-CCB 1W/98

POPA0007866



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Sendee Request: K9807115
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Blank (CCB) Summary
Metals .

Units: ug/L (ppb)

EPA CCB5 CCB6
Analyte Method MRL Result Result

Antimony 200.8 0.02 ND ND
Arsenic 200.8 0.5 ND ND
Cadmium 200.8 0.02 0.02 ND
Chromium 200.8 0.06 ND ND
Copper 200.8 0.1 . ND ND
Lead 200.8 0.02 ND 0.19
Mercury 7471A 0.001 ND ND
Nickel 200.8 0.2 ND ND
Silver 200.8 0.02 ND ND
Zinc 200.8 0.5 ND ND

Approved By: _______________________ ,--<ft ^ _________ Date: Jl '
COWSMRL/1MW4 / fl ("I 1 1 f\

07115ICP.EA1-CCBP) 11W9S ~ "

POPA0007867



COLUMBIA ANALYTICAL SERVICES, INC.
T f

, 1

I

I

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/1-3/98

Surrogate Recovery Summary
Northwest TPH-Dx

1
1 •1
t '1
r— ,1
T f

1

14
1
1

« .•

1
1
1
1
§l
™

1

PrepMethoi EPA3550B
Analysis Method: NWTPH-Dx

Sample Name

HC-S-10
HC-S-11
HC-S-12
HC-S-13
HC-S-14
HC-S-15
HC-S-16
HC-S-17

•^ HC-S-22
fe' HC-S-23
W HC-S-24

HC-S-102
HC-S-25
HC-S-26
HC-S-27
HC-S-28
HC-S-29
HC-S-35
HC-S-37
HC-S-32
HC-S-33
HC-S-33
HC-S-33
HC-S-16
HC-S-26

*' /Approved By: '•— / / ,
SURM6ll97p /

07115PHCJW1 -SUR 11/12/98

Test
Lab Code Notes

K98071 15-001
K98071 15-002
K98071 15-003
K98071 15-004
K98071 15-005
K98071 15-006
K98071 15-007
K98071 15-008
K98071 15-009
K98071 15-010
K98071 15-011
K98071 15-012
K98071 15-013
K98071 15-014
K98071 15-015
K98071 15-016
K98071 15-017
K98071 15-018
K98071 15-019.
K98071 15-020
K98071 15-021
K9807115-021Dup
K98071 15-02 IMS
K9807115-007Dup
K9807115-014MS

CAS Acceptance Limits:

' ~sf

P e r c e n t
o-Terphenyl

73
63
79
57
61
74
75
72
73
88
87
89
95
93
93
77
67
77
84
86
69
84
73
70
80

50-150

Date: .'•/.'

Units: PERCENT
Basis: NA

R e c o v e r y
Chlorohexadecane

75
65
85
59
64
78
84-
77
78
95

116
101
100
96
99
80
71
80
87
90
71
88
75
77
83

50-150

'•fa 0(
POPAOOO



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Surrogate Recovery Summaiy
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/1-3/98

Prep Method: EPA 3550B
Analysis Method: KWTPH-Dx

Sample Name

Method Blank
Method Blank
Lab Control Sample
Lab Control Sample
Lab Control Sample

Lab Code

K981024-MB
K981024-MB2
K981024-LCS
K981024-LCS2
K981024-LCS3

Test
Notes

Units: PERCENT
Basis: NA

P e r c e n t R e c o v e r y
o-Terphenyl Chlorohexadecane

57
67
86
83
95

58
69
85
84
95

CAS Acceptance Limits: 50-150 50-150

Approved By:
SUR2/06I I97j>

07115PHCJW2 - SUR I1713/98

Date: / f / f ^ ) ' 00118
POPA0007869
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807115
Project: Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sample Matrix: Sediment Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/1-2/98

Duplicate Summary
Northwest TPH-Dx

Sample Name: HC-S-33 Units: nig/Kg (ppm)
Lab Code: K9807115-021Dup Basis: Dry
Test Notes:

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Analyte Method Method MRL Result Result Average Difference Notes

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

230
400
<200
1.2
1.0
2.3

300
510

<200
1.5
1.1
2.8

260
460

<200
1.4
1.0
2.6

26
24
<1
21
10
18

/
Approved By: '—JLX-*- _^/____________________________ Date: *( { i'-i^S 00119

07115PHCJW1-DUP 1512/98

POPA0007870



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Sample Name:
Lab Code:
Test Notes:

HC-S-16
K9807115-007Dup

QA/QC Report

Duplicate Summary
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/2-3/98

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Duplicate Relative
Prep Analysis Sample Sample Percent Result

Method Method MRL Result Result Average Difference Notes

EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

410
ND
1700
0.7
0.6
26

350
ND
1500
1.0
0.5
15

380
ND

1600
0.8
0.6
20

16
<1
12
35
18
54

Outside acceptance limits; see case narrative.

Approved By: j
07II5PHCJW1-DUP(Z) 11/12/98$11/13

00120

POPA0007871 '
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CUent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Northwest TPH-Dx

HC-S-33
K9807115-021MS

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/2/98

Units: ing/Kg (ppm)
Basis: Dry

Prep
Method

CAS
Percent

Spiked Recovery
Analysis Spike Sample Sample Percent Acceptance
Method MRL Level Result Result Recovery Limits

Result
Notes

EPA3550B NWIPH-Dx 25 210 230 370 67 50-150
EPA3550B NWTPH-Dx 100 210 400 530 62 50-150

Approved By: •># Date:: ,,/',,. ffr 00121
07115PHCJW1-MS 11/12/98 POPA0007872



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Northwest TPH-Dx

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/2/98

Sample Name:
Lab Code:
Test Notes:

HC-S-26
K9807115-014MS

Analyte

Diesel
Lube Oil

Prep
Method

Analysis
Method MEL

EPA3550B NWTPH-Dx 25
EPA3550B NWIPH-Dx 100

Spike
Level

160
160

Spiked
Sample Sample
Result Result

Units: mg/Kg(ppm)
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Recovery Limits Notes

<100
ND

250
NA

156
NC

50-150
50-150

Outside acceptance limits; see case narrative.

Approved By: Date:
MS/020597p /"

0711JPHCJWI-MSP) 11/I2/S8 POPA0007873
00122



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981024-LCS

Laboratory Control Sample Summary
Northwest TPH-Dx

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 10/24/98
Date Analyzed: 11/1/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil

Prep
Method

EPA 3550B
EPA 3550B

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

NWTPH-Dx 100 80 80 50-150
NWTPH-Dx 100 87 87 50-150

Result
Notes

• -!

I

Approved By: '• L JP Date
LCS/OM5»7p /

07115PHC.JWI - LCS 11/12/98

/ /
;: .;//>. \Xt 00123

POPA0007874



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981024-LCS2

Service Request: K9807115
Date Collected: NA
Bate Received: NA

Date Extracted: 10/24/98
Date Analyzed: 11/1/98

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Pencil Pitch

Prep
Method

Analysis
Method

EPA 3550B NWTPH-Dx

True
Value

53

Percent
Result Recovery

46 87

CAS
Percent

Recovery
Acceptance Result

Limits Notes

50-150

Approved By.
LCS/020597p '

07115PHCJW1-LCS(2) 11/12/98

Date: 00124

POPA0007875
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807I15
Project: Port of Portland Terminal 4/5624 Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: 10/24/98
Date Analyzed: 11/1/98

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name: Lab Control Sample Units: ing/Kg (ppm)
Lab Code: K981024-LCS3 Basis: Dry
Test Notes:

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Diesel EPA3550B NWTPH-Dx 100 94 94 50-150
Pencil Pitch EPA3550B NWTPH-Dx 53 48 91 50-150

Approved By: "TpfW-^ - A.__________________________ Date: . , , , « . , , -o _ _
LCsraio»7P / . • 0 U 1 fa 0

07II5PHCJWJ-LCS 11/11/98

POPA0007876



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Prep Method:
Analysis Method:

Sample Name

HC-S-16
HC-S-28
Batch QC
Batch QC
Batch QC
Lab Control Sample
Method Blank

EPA 3550A
8081A .

Surrogate Pvecovery Summary
Organochlorine Pesticides

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Units: PERCENT
Basis: NA

Lab Code

K9.807115-007
K9807115-016
K9807169-001
K9807169-001MS
K9807169-001DMS
KWG9804237-3
KWG9804237-4

Test
Notes

P e r c e n t R e c o v e r y
Tetrachloro-m-xylene Decachlorobiphenyl

52
61
75
72
71
82
86

NA
NA
NA
65
95
95

104

NA

CAS Acceptance Limits:

Not Applicable; see case narrative.

20-107 20-142

Approved By: * J^L Date: I - "1 - 9Q

07115SVGBJ1 - SUM 1/7/99
00126

"•-No.:

POPA0007877
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Sample Name:
• £b Code:
Test Notes:

Batch QC
K9807169-001MS,

Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides

K9807169-001DMS
Units: ug/Kg (ppb)
Basis: Dry

T JVnalyteI
i

•gamma-BHC (Lindane)
Heptachlor
Mdrin

'•Dieldrin

P e r c e n t R e c o v e r y
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result
Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

11EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A

8081A
8081A
8081A
8081A
8081A
8081A

20
20
20
20
20
20

13
13
13
13
13
13

13
13
13
13
13
13

ND
ND
ND
ND
ND
ND

9
10
10
10
10
10

10
10
10
10
10
10

69
77
77
77
77
77

77
77
77
77
77
77

20-141
20-108
20-181
20-183
20-164
20-185

I
I

1 '

7

I

I

I

I

f

Approved By: 'Jih Date: I - <J- 99
DMS/OM597B7H5SVG.BJ1-DMS 1/7/99

POPA0007878



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9804237-3

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Units: ug/Kg(ppb)
Basis: Dry

Analyte

gamma-BHC (Lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
4,4'-DDT

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A

8081A
8081A
8081A
8081A
8081 A
8081 A

13
13
13
13
13
13

12
11
11
14
10
15

92
85
85
108
77
115

21-123
31-112
26-127
18-161
32-135
30-146

Approved By: ^ Date: /-7-99
LCS/080797p

07115SVG.BJI-LCS 1/6/99

00128
POPA0007879
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COLUMBIA ANALYTICAL SERVICES, INC.

I

I

QA/QC Report

Ik-'1 Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
gamma-Chlordane
Endosulfan. I
alpha-Chlordane
Dieldrin
4,4'-pDE
Endrin
Endosulfan n
4,4'-DDD
Endria Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

Service Request: K9807115
Calibration Date: 11/14/98

Date Analyzed: 12/24/98

Continuing Calibration Verification (CCV) Summary
Organochlorine Pesticides

EPA Method 8081A
Units: ng/mL (ppb)

True CCV1 Percent CCV2 Percent
Value Result Recovery Result Recovery

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
1000

50
48
52
48
54
51
52
53
55
56
51
51
55
50
51
51
53
57
55
57
1070

100
96
104
96
108
102
104
106
110
112
102
102
110
100
102
102
106
114
110
114
107

52
51
53
51
55
52
53
51
48
52
51
52
60
50
51
50
45
56
53
57
966

104
102
106
102
110
104
106

. 102
96
104
102
104
120
100
102
100
90
112
106
114
97

Approved By:
CCV 1-4/102194

Date: 00129
071ISSVGAJ1-CCV1-4

POPA0007880



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807115
Calibration Date: 11/14/98

Date Analyzed: 12/24/98

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
gamma-Chlordane
Endosulfan 1
alpha-Chlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan n
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

Continuing Calibration Blank (CCB) Summary
Organochlorine Pesticides

EPA Method 8081A
Units: ng/mL (ppb)

MRL

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

250

CCB1
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

CCB2
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:.
I4CCBMR1/120594

07UJSVG.BJ1-CCBMRL 1/7/99

Date: }- 1' 99

00130
Pmo-VI. •

POPA0007881



I COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

t: Hart Crowser, Inc.

1Project:
-. Sample Matrix:

T f

? *

1 Prep Method:
" Analysis Method:
t '

Sample Name
7 l'

B^HC-S-11

. , HC-S-14
IHC-S-16

'• HC-S-22
, , HC-S-32

IHC-S-24
* HC-S-102

Port of Poi
Sediment

EPA 5035
8260B

;HC-S-35
' HC-S-37
i Method Blank

Method Blank

I ' Lab Control Sample
. HC-S-14
HC-S-14

I

I
T '

I

Surrogate Recovery Summary
Volatile Organic Compounds by GC/MS

Lab Code

K9807115-002
K9807115-004
K9807115-005
K9807115-007
K9807115-009
K9807115-020
K9807115-011
K9807115-012
K9807115-013
K9807115-014
K9807115-016
K9807115-018
K9807115-019
KWG9803709-1
KWG9803720-1
KWG9803709-2
K9807115-005MS
K9807115-005DMS

Test P e r c e
Notes Dibromofluoromethane

90
102
95
95
93
90
97

102
100

99
91
92
91
88
92

101
92
92

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/27 -10/28/98
Date Analyzed: 10/27 -10/28/98

Units: PERCENT
Basis: Dry

n t R e c o v e r y
Toluene-d8 4-Bromofluorobenzene

CAS Acceptance Limits: 75-132

91
108
101
100
102
96

104
102
99

102
96
99

102
96

101
94
93
94

85-109

86
95
97
97
99
96
98
95
95
92
80
79
86
93
99

101
93
93

49-131

IApproved By:
SUR3QC.XLT SUR/01071998a

07115VOA.MB4-

Date: H 00131
POPA000788x



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807H5 f N>
Project: Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sample Matrix: Sediment Date Received: 10/15/98

Date Extracted: 10/28/98
Date Analyzed: 10/28/98

Matrix Spike Summary
Volatile Organic Compounds by GC/MS

(—

Sample Name: HC-S-14 . Units: ug/Kg(ppb)
Lab Code: K9807115-005MS Basis: Dry
Test Notes:

CAS.
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result "~

Analyte Method Method MRL Level Result Result Recovery Limits Notes

Benzene
Trichloroetaene (TCE)
Toluene
1 ,2-Dichlorobenzene

EPA 5035
EPA5035
EPA 5035
EPA 5035

8260B
8260B
8260B
8260B

5
5
5
5

70
70
70
70

ND
ND
ND
ND

62
59
55
57

89
84
79
81

57-121
45-127
34-134
34-131

^

Approved B y : 1 - - ^ _-_________ Date: Q 0 1 3 2
SUR3QC.XLT MS«1071998a

07H5VOAiiB4 - MS 11/6/98 No-:

POPA0007883
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ht:

I .Project:
.Sample Matrix:

7

T '

I
If

I

' Sample Name:
Lab Code:
Test Notes:

Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/28/98
Date Analyzed: 10/28/98

HC-S-14
K9807115-005MS

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compounds by GC/MS

K9807115-005DMS
Units: ug/Kg(ppb)
Basis: Dry

Benzene
' Trichloroethene (TCE)

« i Toluene

I I ,2-Dichlorobenzene
1

Prep
Method

EPA 5035
EPA 503.5 7v

EPA 5035 '*
EPA 5035

Analysis
Method

8260B
8260B
8260B
8260B

Spike Level Sample
MRL MS DMS Result

70
70
70
70

69
69
69
69

ND
ND
ND
ND

P e r c e n t R e c o v e r y
CAS Relative

Spike Result. Acceptance .Percent Result
MS DMS MS DMS Limits Difference Notes

62
59
55
57

60
56
52
55

89
84
79
81

87
81
75
80

57-121
45-127
34-134
34-131

2
4
5
1

I

I

I

I

I

I

I

I

I

Approved By: t 0./. Date: 4 00133
POPA0007884



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9803709-2

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 10/27/98
Date Analyzed: 10/27/98

Units: ug/Kg(ppb)
Basis: Dry

Analyte
Prep

Method
Analysis
Method

True
Value

CAS
Percent

Recovery
Percent Acceptance

Result Recovery Limits
Result
Notes

Benzene
.Trichloroethene (TCE)
Toluene
1 ,2-Dichlorobenzene

EPA 5035
EPA5035
EPA 5035
EPA 5035

8260B
8260B
8260B
8260B

50
50
50
50

54
58
48
52

108
116
96
104

78-116
79-119
77-118
79-120

Approved By: ( Date: 00134
SUWQOXLT LCS/OI071998a

07115VOA.MB4-LCS 11/6/98
POPA0007885



I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ent: Hart Crowser, Inc.
roject: Port of Portland Terminal 4/5624

Sample Matrix: Sediment

'? Prep Method:
I Analysis Method:

• Sample Name

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
"^-S-28

/S-35
:-S-37

HC-S-32

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

EPA 3550A
SIM

Lab Code

K9807115-002
K9807115-004
K9807115-005
K9807115-007
K9807115-009
K9807115-011
K9807115-012
K9807115-013
K9807115-014
K9807115-016
K9807115-018
K9807115-019
K9807115-020

Test
Notes 2FPHL

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/23/98
Date Analyzed: 12/1/98

Units: PERCENT
Basis: NA

P e r c e n t
PHLD6 NBZ

R e c o v e r y
2FBPH 246TBPHL TPH

33
29 A
27 A
39
41
41
42
38
34
42
35
32
35

49
40
29 A
53
47
56
52
47
41
52
39
42
39

46
39
37
55
60
61
54

- 50
47
58
45
41
44

45
35
40
46
46
50
46
50
36
46
37
39
42

71
64
68
69
67
61
60
63
58
68
61
69
75

80
76
76
93
74
42
103
79
71
82
76
82
81

CAS Acceptance Limits: 31-106 37-104 22-123 15-117 12-116 19-140

2FPHL
PHLD6
NBZ
2FBPH
246TBPHL
TPH

2-Fluorophenol
Pheuol-d6
Nitrobenzene-dS
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Teiphenyl-d!4

' Approved By:
SUR6/057S9S

07115SVM.EE1 - fill mi/99

Date: 00135
POPA0007886



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

v-iient:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Prep Method: EPA 3550A
Analysis Method: SIM

Sample Name

HC-S-14
HC-S-14
Lab Control Sample
Method Blank

Lab Code

K9807115-005MS
K9807115-005DMS
KWG9803649-3
KWG9803649-4

Test
Notes 2FPHL

P e r c e n t
PHLD6 NBZ

39
29 A
43
7 A

45
31 A
61
23 A

47
36
67
7 A

49
34
62
36

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/23/98
Date Analyzed: 11/30/98

Units: PERCENT
Basis: NA

R e c o v e r y
2FBPH 246TBPHL TPH

82 84
69 73
31 69
28 76

CAS Acceptance Limits: 31-106 37-104 22-123 15-117 12-116 19-140

2FPHL
PHLD6
NBZ
2FBPH
246TBPHL
TPH

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-dl4

Approved By:
SUJLW52595

Date: /13 > / 9

071 ISSVM.EE"! - sur Wt/99

00136
POPA0007887
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\|L•Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request: K9807115
Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sediment Date Received: 10/15/98

Date Extracted: 10/23/98
Date Analyzed: 11/30/98

Matrix Spike Summary
Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-14 Units:
K9807115-005MS, . Basis:

CAS
Percent

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM

MRL

20
20
60
20

Spike
Level

220
220
220
220 .

Sample
Result

ND
54

ND
17000

Spiked
Sample
Result

100
190
96
NA

Percent
Recovery

45
62
44
MR

Recovery
Advisory
Limits

20-99
26-104
10-145
18-144

Result
Notes

Approved By: ____
MS/051595

07115SVM.EE1-MS 1/19/99

JAN 19 1999
Date: no 137

POPA0007888



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

:. . Hart Crowser, Inc. Service Request: K9807115
>roject: . Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Jample Matrix: Sediment Date Received: 10/15/98

Date Extracted: 10/23/98
Date Analyzed: 11/30/98

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

JampleName: HC-S-14 Units: ug/Kg(pptj)
Jib Code: K9807115-005MS, K9807115-005DMS Basis: Dry
Test Notes:

P e r c e n t R e c o v e r y
CAS Relative

Prep Analysis Spike Level Sample Spike Result Advisory Percent Result
fcnalyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

Phenol
\cenaphthene
Pentachlorophenol
Pyrene

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

SM
SM
SIM
SIM

20
20
60
20

220
220
220
220

180
180
180
180

ND
54

ND
17000

100
190
96
NA

55
110
79
NA

45
62
44
MR

31
31
44
NR

20-99
26-104
10-145
18-144

37
67
<1
NR

JAN 19 1999
Approved By: ._____________________^ I *<V^>______ Date: ___________
DMF ^i

.00138

m»vM».«.«« POPA0007889



Î
Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 10/23/98
Date Analyzed: 11/30/98

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

Lab Control Sample
KWG9803649-3

Units: ug/Kg(ppb)
Basis: NA

I
I

CAS
Percent

Recovery

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM

True
Value

240
240
240
240

Result

140
150
15
170

Percent
Recovery

58
62
6
71

Advisory
Limits

21-110
29-109
10-120
39-149

Result
Notes

A

Outside acceptance limits; see case narrative.

i
Approved By: ___
LCS/52S95

071l5SVM.EEl-lcs 1/19/99

JAN 19 1999
.Date:__________ 00139

POPA0007890



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Prep Method: EPA 3550A
Analysis Method: SIM

Sample Name

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24
HC-S-102
HC-S-25
HC-S-26
- '"-rS-28

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 12/10/98
Date Analyzed: 1/8-15/99

Units: PERCENT
Basis: NA

HC-S-37
HC-S-32

Lab Code

K9807115-002RE
K9807115-004RE
K9807115-005RE
K9807115-007RE
K9807115-009RE
K98071 15-01 IRE
K9807115-012RE
K9807115-013RE
K9807115-014RE
K9807115-016RE
K9807115-018RE
K9807115-019RE
K9807115-020RE

Test
Notes 2FPHL

41
40
45
41
35

NA
NA
35
42
34
44
44
33

P e r
PHLD6

50
45
43
47
36 A

NA
NA
41
46
50
55
59
39

c e n t
NBZ

56
52
54
60
46

NA
NA
39
45
46
55
60
39

R e c
2FBPH

49
50
53
59
69

NA
NA
57
48
52
51
53
40

o v e r y
246TBPHL

62
65
74
75
69

NA
NA

59
47
49
61
73
63

TPH

148 A
123
105
182 A
123
NA
NA

90
89
89
94 /-
97
79

CAS Acceptance Limits: 31-106 37-104 22-123 15-117 12-116 19-140

2FPHL 2-Fluorophenol
PHLD6 Phenol-d6
NBZ Nitrobenzene-d5
2FBPH 2-Fluorobiphenyl
246TBPHL 2,4,6-Tribromophenol
TPH p-Terphenyl-d!4

NA Not Applicable; see case narrative.
A Outside acceptance limits; see case narrative.

Approved By:
SUR6/05L59S

07115SVR£ES-surl/31/99

Date: / /*7 / 9^ 00140
POPA0007891
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
•reject: Port of Portland Terminal 4/5624

sample Matrix: Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

''rep Method: EPA3550A
Analysis Method: SIM

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 12/10/98
Date Analyzed: 1/8/99

Units: PERCENT
Basis: NA

sample Name

^ 'IC-S-32
I IC-S-32

Lab Control Sample
: Method Blanki
i

Lab Code

K9807115-020MS
K9807115-020DMS
KWG9804259-3
KWG9804259-4

Test
Notes 2FPHL

29 A
29 A
51
48

P e r c
PHLD6

39
36 A
57
53

e n t
NBZ

39
35

. 58
57

R e c
2FBPH

45
37
59
60

o v e r y
246TBPHL

69
56
59
47

TPH

85
73
75

104

î

i
i
i
i
i
I
i

2FPHL
rPHLD6
iNBZ
2FBPH

:246TBPHL
,TPH

CAS Acceptance Limits:

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d!4

Outside acceptance limits; see case narrative.

31-106 37-104 22-123 15-117

Approved By:
• SUR6/051595

Date:

12-116 19-140

07ll5SVM.EE7-surl/Jl/M

00141
POPA0007892



COLTJMBIA ANALYTICAL SERVICES, INC.

Client:
Project-
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

HC-S-32
K9807115-020MS
H

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 12/10/98
Date Analyzed: 1/8-15/99

Units:
Basis:

Prep
Method

CAS
Percent

Spiked Recovery
Analysis Spike Sample Sample Percent Advisory
Method MRL Level Result Result Recovery Limits

Result
Notes

EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

SIM
SIM
SIM
SIM

20
20
60
200

340
340
340
340

ND
100
ND
3700

140
290
230
3900

41
56
68
59

20-99
26-104
10-145
18-144

H The analysis was performed past the recommended hold time; see case narrative.

Approved By:. Date: 211999
MS/052593

0711SSVJAEK-MS 1/71/99
00142

POPA0007893
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. . Service Request: K9807115
. Port of Portland Terminal 4/5624 Date Collected: 10/14/98

atrix: Sediment Date Received: 10/15/98
Date Extracted: 12/10/98
Date Analyzed: 1/8/99

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

I npleName: HC-S-32 Units: ug/Kg(ppt>)
^abCode: K9807115-020MS, K9807115-020DMS Basis: Dry

, ,-rtNotes: HI P e r c e n t R e c o v e r y
CAS Relative

Prep Analysis Spike Level Sample Spike Result Advisory Percent Result
jalyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

enaphthene
entachlorophenol
rene

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A

SIM
SIM
SIM
SIM

20
20
60

200

340
340
340
340

340
340
340
340

ND
100
ND
3700

140
290
230
NA

130
240
250
NA

41
56
68
NC

38
41
74
NC

20-99
26-104
10-145
18-144

7
19
8

NC
I
^t •

I*

I

I

I

I

I

I

I' .provedBy:__________________Qik^_______Date: 'JAN £ 1 1999
•"̂ {̂  ^

I

I

Not Applicable; see case narrative.
The analysis was performed past the recommended hold time; see case narrative.

00143
07I15SVM.EE6-DMS V21/99 - --

POPA0007894



Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: NA
Date Received: NA

Date Extracted: 12/10/98
Date Analyzed: 1/8/99

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

'Lab Control Sample
KWG9804259-3

Units: ug/Kg(ppb)
Basis: NA

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Advisory
Value Result Recovery Limits

Result
Notes

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

SIM
SIM
SIM
SIM

250
250
250
250

150
150
180
180

60
60
72
72

21-110
29-109
10-120
39-149

Approved By: ___
LCS/52395

07115SVM.EE6.lcs 1/2L/99

JAN 21 1999
-Date:—————————— Q0144

POPA0007895



APPENDIX B

CHAIN OF CUSTODY

INFORMATION

f 00145
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Sediment and Tis istry
1317 South 13th Ave. • Kelso, WA 98626 • (360) 577-7222 • (800)^7222 • FAX (360) 636-1068

I I

PAGE / OF

,.[

• t
PROJECT NAME

X

fo: 3s'
//'•VO X.

//< -s- X X
- /7 x

REPORT REQUIREMENTS

__ I. Routine Report: Method ,
Blank, Surrogate, as '"
required

__ II. Report Dup., MS. MSD as
required

X
__ III. Data Validation Report

(includes all raw da(a)
_ IV. CLP Deliverable Report

INVOICE INFORMATION
P.O. # ____________
Bill To: ______

Circle which mslals are lo be analyzed:

SMS Metals: <2(£!? C3» CS
CAMelals: Ag As Cd Cr Cu Hg Ni Pb Se

TURNAROUND REQUIREMENTS

___ 24 hr. v__48 hr. '
___5 Day
X Standard {10-15 working days)

___ Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:

y

Requested Report Dale

ISHED BY:

A/vA/r
Date/Time
^<
Firm* Printed Name

DalefTime-, *

Firm t

RELINQUISHED BY:

Signature

Feinted Name

P-'"/Tirne

~K...i



1317 South 13lhAve. • Kelso. WA 98626 • (360)577-7222 7222 • FAX (360) 636-1068

SAMPLE I.D. / DATE TIME LAB I.D. REMARKS

X X
X

K<- 7 X x: X
- ; i - 7 X X x: X

7 X X
7 1 7\

tic- f- a. 7 /5
X X X X

X
REPORT REQUIREMENTS

_ I. Routine Report: Method
Blank, Surrogate, qs.--"
required ,, • . „ - — • •

'_l"ll'. "Report Dup., MS, MSD as
required

\4ll. Data Validation Report
(includes all raw data)

_!_ IV. CLP Deliverable Report •-

'

INVOICE INFORMATION
P.O. # ̂ ...---"""_____
BlllYo: _________^.-^

Circle which metals are In ba analvted:

-"SKiS*Melal8: (^ (£
. CA Metals: S<g As

TURNAROUND REQUIREMENTS
___ 24 hr. __48 hr...̂ - •-'"''
__5 Day , •-""""
X Standard (10-15 working days)
___ Provide FAX Results

Requested Report Date

SPECIA.UNSTRUCTIONS/COMMENTS:

./? n
./RELINQUISHED BY:

Signature
'Ji^&L/?
t/TimeDate/Time

Printed N*nw»— "—.

RELINQUISHED BY:

Signature Pain/Time

Printed Naraa
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An EmployBB-Owned

Sediment and TIs
1317 South ISlhAve. • Kelso, WA 98626 • (360)577-7222 • (800)6!

^mistry
FAX (360) 636-1068

, .1

PAGE
I . bit

OF 3
_.|
CO . t.

REMARKS

10

7 x
' 5 - ? J_ 2_

7\

REPORT REQUIREMENTS

_ I. Routine Report: Method
Blank. Surrogate, as
required

__ II. Report Dup., MS, MSD as
required

/III, pata Validation Report
(Includes all raw data)

_ IV. CLP Deliverable Report

INVOICE INFORMATION
P.O. # ____________
Bill To: ___________

Circle which melals are lo be analyzed:

SMS Malal3:
CAMalals: g As " Cd Cr "C'u" Hg Pb Se

TURNAROUND REQUIREMENTS

__24 hr. ' __48 hr.
___5 Day

Standard (10-15 working days)
(Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:

Requested Report Date
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T Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

Project/Client

Cooler.received on.

1. •

Work Order K98.

by_
&7tlf

2.

3.

4.

5.
6.
7.

8.

9.
10.

* 11.
12.

Were custody seals on outside of cooler?
If yes, how many and where?__
Were seals intact and signature & date correct?

COC#
Temperature of cooler(s) upon receipt:

Temperature Blank: (o'U
Were custody papers properly filled out (ink, signed, etc.)?
Type of packing material present _

7
YES

Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete (i.e. analysis, preservation, etc.)?

Did all bottle labels and tags agree with custody papers?
Were the correct types of bottles used for the tests indicated?
Were all of the preserved bottles received at the lab with the appropriate pH?
Were VOA vials checked for absence of air bubbles, and if present, noted below?
Did the bottles originate from CAS/K or a branch laboratory? ___________

Explain any discrepancies.

Samples that required preservation or received outside of temperature range at the labfcirde)
Reagent Volume Lot Number Tnitiak

o PI 49
POPA0007900



Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

HProject/Client #&T

Cooler received

1.

2.

3.

4.

5.
6.
7.

8.

9.
10.

11.
12.

7
and opened on /-of

. Work Order "K98 Q "?//$"
Lby

Were custody seals on outside of cooler?_
If yes, how many and where?_

V

Were seals intact and signature &. date correct?
COC# ___ __
Temperature of ccoler(s) upon receipt: cTf 5> __

i

Temperature Blank: // __
Were custody papers properly filled out fink, signed, etc.)?
Type of packing material present _
Did all bottles arrive in good condition (unbroken)?
Were all bottle labels complete (i.e. analysis, preservation, etc.)?
Did all bottle labels and tags agree with custody papers?
Were the correct types of bottles used for the tesa indicated?
Were all of the preserved bottles received at the lab with the appropriate pH?
Were VOA vials checked for absence of air bubbles, and if present, noted below?
Did the bottles originate from CAS/K or a branch laboratory? __________

Explain any discrepancies.

Samples that required preservation or received outside of temperature ranee at the labCcircle)
Sample ID Reagent Volume Lot Number Tniriafc;

UOi .50

POPA0007901



HART CROWSER INC.

Columbia FEB ° 2 1999
Analytical ^ F&rttend Office
Services INC.

An Emp/oyee-Ownea Company

December 16, 1998 Service Request No: K9807169

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
Lake Oswego, OR 97035

Re: Port of Portland Terminal 4/5624-06

Dear Howard:

Enclosed are the results of the sample(s) submitted to our laboratory on October 16, 1998. For
your reference, these analyses have been assigned our service request number K9807169.

All analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples '
analyzed.

Please call if you have any questions. My extension is 243.

Respectfully submitted,

Columbia Analytical Services, Inc.

Richard Craven
Project Chemist

RAC/td Page 1 of.

I
I . POPA0007902

J J17 South 10rh Avenue • P.O. Box 479 • Kelso, Washington 98626 • Telephone 060/577-7222 • Fax 060/606-1068



ASTM
A2LA
CARS
CAS Number
CFC
CPU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

LUFT
M
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH
tr

Acronyms
American Society for Testing and Materials
American Association for Laboratory.. Accreditation
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Specrrometry
Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.
Leaking Underground Fuel Tank
Modified
Maximum Contaminant Level is the highest permissible concentration of a
substance allowed in drinking water as established by the USEPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Not Applicable
Not Analyzed
Not Calculated
National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL
National Institute for Occupational Safety and Health
Practical Quantitation Limit
Resource Conservation and Recovery Act
Selected Ion Monitoring
Total Petroleum Hydrocarbons . .^~
Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.

POPA0007903 $0002
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Hart Crowser Inc. Service Request No.: K9807169
Project: Port of Portland Terminal 4 Date Received: 16-October-98
Sample Matrix: Sediment and Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier HA data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control
Sample (LCS), Initial/Continuing Calibration Verification Standards (ICV/CCV), and Initial/Continuing
Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

General Chemistry: The initial duplicates and spikes for sulfide failed to met control limits. The sample
duplicates and matrix spikes were reanalyzed and met all criteria. Both data sets are provided. The reanlysis of
the QC was completed after hold times had expired.

Metals: Due to matrix interference with the ICP-MS the samples required dilution prior to analysis. The
reporting limits are elevated accordingly.

Due to a method defect in the EPA digestion method, that can be multiplied by matrix interference, the sediment
spike recovery for antimony was outside control limits. The laboratory control spike indicated that the analysis
was in control and no corrective action was taken.

Due to the elevated concentrations of zinc in the sample, the matrix spike recovery was not calculated. The
recovery would have been unreliable and not applicable for method performance.

Semivolatile Petroleum Hydrocarbons: Due to an apparent spiking error in the laboratory, the laboratory control
spike and matrix spike in the sediment were outside control limits. All other QC was within control, and no
corrective action was taken.

Pesticides: The analysis of the sediment samples for pesticides was requested after hold times had expired.

Due to matrix interference the samples required dilution prior to analysis. The reporting limits are elevated
accordingly.

Approved by / 6*-4u*^L' Ot CX^<__^ Date o*/J/ £ 00003
POPA0007904



Due to required dilutions, and matrix interference the decachlorobiphenyl surrogate was below detection limits in
sample HC-S-36, and not applicable for method performance evaluation.

Volatile Organics: The reporting and detection limits for the sediments are elevated due to low percent solids.

There were samples with the toluene surrogate above control limits. No target analytes were detected and, and no
corrective action was taken.

The matrix spike pairs were completed after hold times had expired. All target analytes were within control limits,
and the delay would have no impact on the sample results.

Semivolatile Organics: For the SIM-TCL analysis, some acid surrogate recoveries in the method blank associated
with the sediment samples were outside control limits low. The impact on sample data is as follows: 1) Where the
field sample results had acceptable surrogate recoveries and no positive results for associated acid target
compounds, the results are reported. In this case, the sample data is not affected. The majority of field samples
had no positive results reported. 2) Where associated field samples had acid surrogate recoveries outside the
control limits^ the samples were reextracted after the sample holding time had expired. These results are evaluated
to determine whether the surrogate failure negatively impacted the original sample results. Both sets of data are
reported. 3) Where field sample results had acceptable surrogate recoveries and positive results for associated acid
target compounds, the results are flagged as estimated values since the low acid surrogate recoveries in the blank
may indicate a low-bias in the sample preparation process. In most cases, these results would be flagged as
estimates regardless, since the values are less than the MRL. It is very uncommon for acid compounds (such as
phenols and chlorinated phenols) to be introduced into the analysis during preparation and analysis. Introduction
of contaminants into the process is typically limited to phthalates and non-target compounds.

The recovery of pentachlorophenol was outside control limits in the laboratory control spike. All target analytes
were within control limits in the matrix spike pair, and no corrective action was taken.

Due to high background levels of pyrene and acenaphthene the spike recoveries were not calculated. The results
would have been unreliable and not applicable for method performance evaluation.

The recovery of the terphenyl surrogate in sample HC-S-19, and the spikes prepared on that sample, is outside
control limits due to matrix interference.

Approved bv / /X6*Cc~»^ &&&<*«———_____Date «3 / // 9 S
00004 -

POPA0007905



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

it: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624-06
Sample Matrix: Sediment

Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Total Soh'ds

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: Percent
Basis: WET

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-44
HC-S-43
HC-S-42
HC-S-41

HC-S-18
HC-S-19
HC-S-20
HC-S-21
HC-S-31
HC-S-30

Lab Code

K98071 69-001
K9807169-002
K98071 69-003
K98071 69-004
K98071 69-005
K98071 69-006
K98071 69-007
K9807169-008
K98071 69-009
K9807169-010
K9807169-011
K98071 69-012
K9807169-013
K9807169-014
K9807169-015
K9807169-016
K9807169-017

Date
Analyzed

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Result

68.9
57.3
42.6
43.9
44.3
44.1
39.2
43.2
48.4
34.8
72.0
47.0
78.0
42.2
41.3
48.0
52.8

Result
Notes

Approved By: ^V Q
Tool Solids/041095

07169ICP.AB1 - Total Solids 10/23/98

Date:

POPA0007906



-lent:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Solids, Total Volatile

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-44
HC-S-43

NONE
160.4M

HC-S-41
'VREF-B

nC-REF-C
HC-S-19
HC-S-20
HC-S-30

Lab Code

K98071 69-001
K98071 69-002
K98071 69-003
K98071 69-004
K98071 69-005
K9807169-006
K9807169-007
K98071 69-008
K98071 69-009
K9807169-010
K98071 69-011
K9807169-013
K98071 69-014
K9807169-017

Date
Analyzed

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

" 10/21/98
10/21/98
10/21/98
10/21/98

Result

2.30
5.24
6.37
6.09
6.70
5.97
6.35
6.28
5.95
6.37
1.38
3.44
7.34
4.19

Units: PERCENT
Basis: DRY

Result
Notes

Approved By: j ^
Total SoKds/060595

07169ICP.AB1-TVS 10/Z.V98

POPA0007907 00ffff&



1
1
„ A.

1reject:
ample Matrix:

7 r

1

T' 7

1
Sample Name:

1' 'abCode:
,est Notes:

1
Analyte

1 mmonia as Nitrogen
Tlulfide, Total
. ^arbon, Total Organic

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc. Service Request:
Port of Portland Terminal 4/5624-06 Date Collected:
Sediment Date Received:

Inorganic Parameters

HC-S-36 Basis:
K9807169-001

Analysis Dilution Date Date
Units Method MKL MDL Factor Extracted Analyzed Result

mg/Kg(ppm) 350.1M 0.2 0.2 1 NA 10/23/98 12.2
mg/Kg(ppm) PSEP 0.7 0.7 1 NA 10/22/98 13.4

PERCENT ASTMD4129-82M 0.05 0.006 1 NA 10/28/98 0.69

K9807169
10/15/98
10/16/98

Dry

Result
Notes

I

I
I
I
I
I
I
I
I
i

Approved By:
lS72/OJ0597p

Date:
POPA0007908

07169WET.LJ1 - I 12/18/98



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

X -: Hart Crowser, Inc.
'roject: Port of Portland Terminal 4/5624-06
Sample Matrix: Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

Sample Name:
.ab Code:
Test Notes:

HC-S-34
K9807169-002

Basis: Dry

\nalyte

Ammonia as Nitrogen
Julfide, Total
Darbon, Total Organic

Units

mg/Kg (ppm)
mg/Kg(ppm)
PERCENT

Analysis
Method

350.1M
PSEP

ASTM D4129-82M

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

0.2 0.2 1 NA 10/23/98 142
0.7 0.7 1 NA 10/22/98 704

0.05 0.006 1 NA 10/28/98 2.12

Approved By: Date:

07169WETJJL - J 12/18/98 POPA0007909



I COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Sample Name:
- <ab Code:
.'est Notes:

Analyte

onmonia as Nitrogen mg/Kg (ppm)
Sulfide, Total mg/Kg (ppm)

I roject:
sample Matrix:

I

i
i
i
i

, y .OIUUl

I*
I
I
I
I
I
I
I
• Approved By:

I

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

HC-S-40
K9807169-003

Basis: Dry

Units
Analysis
Method

350.1M
PSEP

MD4129-82M

MRL

0.2
0.7

0.05

MDL

0.2
0.7

0.006

Dilution
Factor

1
1
1

Date
Extracted

NA
NA
NA

Date
Analyzed

10/23/98
10/22/98
10/28/98

Result

85.0
1.6

1.74

Result
Notes

Date:

07169WET.LJ1 -3 1Z/18/9B

POPA0007910

Page No.:

O O O C 9



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

HC-S-39
K9807169-004

Basis: Dry

Analyte

Ammonia as Nitrogen
Sulfide, Total
Carbon, Total Organic

Units

nig/Kg (ppm)
mg/Kg (ppm)
PERCENT

Analysis
Method

350.1M
PSEP

ASTMD4129-82M

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

0.2
0.7
0.05

0.2
0.7

0.006

NA
NA
NA

10/23/98
10/22/98
10/28/98

96.8
6.2
1.87

Approved By:
isn/rao»7p

Date:

07169WET.U1 - ^ 13/IB/98 POPA0007911 P.geNo.1oooio



I COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc. Service Request: K9807169

t roject:
ample Matrix:

1
V "S

Sample Name:
1" '.abCode:

^est Notes:

Analyte

1 Vmmonia as Nitrogen
"Sulfide, Total

> Carbon, Total Organic

i*
i
i
i
i
i
i
• Approved By: /

lS23/020597p

H 07169WFT.LJ1 - 5 12/18/98

Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sediment Date Received: 10/16/98

Inorganic Parameters

HC-S-38 Basis: Dry
K98071 69-005

Analysis Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

ing/Kg (ppm) 350. 1M 0.2 .0.2 1 NA 10/23/98 80.6
mg/Kg(ppra) PSEP 0.7 0.7 1 NA 10/22/98 7.3
PERCENT ASTMD4129-82M 0.05 0.006 1 NA 10/28/98 1.63

Vfa^ Date: «? / ) 1 $ 1

Pigc No
POPA0007912 n f t n 1



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

HC-S-44
K9807169-006

Basis: Dry

Analyte

Ammonia as Nitrogen
Sulfide, Total
Carbon, Total Organic

Units
Analysis
Method

mg/Kg(ppm) 350.1M
mg/Kg (ppm) PSEP

PERCENT ASTMD4129-82M

MRL

0.2
0.7

0.05

Dilution Date Date
MDL Factor Extracted Analyzed

0.2
0.7

0.006

NA
NA
NA

10/23/98
10/22/98
10/28/98

Result

99.9
2.1
2.11

Result
Notes

Approved By:
lS22/OM597p

Date:

07I6SWET.LJI-612/I8/98



1
i*
§reject:

ample Matrix:

f r

^T 7

Sample Name:
I1 'ab Code:

est Notes:

Analyte

1 mmonia as Nitrogen
"Sulfide, Total
^ P.arbon, Total Organic

1

1

1

1

i
i

1 Approved By:.1
lS22/020597p

• 07169WET.LJJ - 7 12/18/98

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sediment Date Received: 10/16/98

Inorganic Parameters

HC-S-43 Basis: Dry
K9807169-007

Analysis Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

mg/Kg(ppm) 350.1M 0.2 0.2 1 . NA 10/23/98 85.8
mg/Kg(ppm) PSEP 0.7 0.7 1 NA 10/22/98 2.4
PERCENT ASTMD4129-82M 0.05 0.006 1 NA 10/28/98 2.26

fW^ Date: p/;/?^"1
/

POPA0007914 0^



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

HC-S-42
K9807169-008

Basis: Dry

Analyte

Ammonia as Nitrogen
Sulfide, Total
Carbon, Total Organic

Units
Analysis
Method

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

ing/Kg (ppm) 350.1M
mg/Kg (ppm) PSEP

PERCENT ASTMD4129-82M

0.2
0.7

0.05

0.2
0.7

0.006

NA
NA
NA

10/23/98
10/22/98
10/28/98

84.8
3.3
1.93

Approved By:
lS27/020597p

Date:

07169WET.LJJ - 8 12/18/98 POPA0007915



I
I
i
i
iii
i

i
oject:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

c ample Name:
ib Code:

L'est Notes:

HC-S-41
K9807169-009

Basis: Dry

Analyte Units
Analysis Dilution Date Date
Method MRL MDL Factor Extracted Analyzed Result

Result
Notes

I

I

ia as Nitrogen
Sulfide, Total

1 arbon, Total Organic

mg/Kg(ppm) 350.1M 0.2
ing/Kg (ppm) PSEP 0.7

PERCENT ASTMD4129-82M. 0.05

0.2 1
0.7 1

0.006 1

NA 10/23/98 90.2
NA 10/22/98 8.8
NA 10/28/98 1.91

I

i
i
i
i
i
i
i
i

> Approved By: Date: / / /<??fir — — r —

07169WET.U5-9 12/18/98
POPA0007916 OOD15



Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes: .

HC-KEF-B
K9807169-010

Basis: Dry

.Analyte

Ammonia as Nitrogen
Sulfide, Total
Carbon, Total Organic

Units
Analysis Dilution Date Date Result
Method MRL MDL Factor Extracted Analyzed Result Notes

mg/Kg(ppm) 350.1M 0.2 0.2 1
mg/Kg(ppm) PSEP 0.7 0.7 1

PERCENT ASTMD4129-82M 0.05 0.006 1

NA 10/23/98 82.9
NA 10/22/98 3.8
NA 10/28/98 2.30

Approved By:
IS22/D20597p

07169WET-U2-101J/18/98

Date: £ / / ( C, <?

POPA0007917 Page No.:

00016



I
'
•

i ••

ample Matrix:

.

"Sample Name:
r , ab Code:
• esl Notes:

i
i

i

Analyte

jnmonia as Nitrogen
Sulfide, Total
Carbon, Total Organic

I
I
I
I
Î

7 -

i
i
i

Approved By:
lS25/03D597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

HC-REF-C
K9807169-011

Basis: Dry

Units
Analysis Dilution Date Date
Method MRL MDL Factor Extracted Analyzed Result

Result
Notes

mg/Kg(ppm) 350.1M 0.2 0.2 1
mg/Kg(ppm) PSEP 0.7 0.7 1
PERCENT ASTMD4129-82M 0.05 0.006 1

NA 10/23/98 6.0
NA 10/22/98 ND
NA 10/28/98 0.38

Date:

07lfi9WET.U2.ll 12/18/98
POPA0007918



Ci—at:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

HC-S-19
K9807169-013

Basis: Dry

Analyte

Ammonia as Nitrogen
Suliide, Total
Carbon, Total Organic

Analysis Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

mg/Kg(ppm) 350.1M 0.2 0.2 1
mg/Kg(ppm) PSEP 0.7 0.7 1
PERCENT ASTMD4129-82M 0.05 0.006 1

NA 10/23/98 44.8
NA 10/22/98 9.2
NA 10/28/98 1.24

Approved By:
lS22/020»7p

.Date: o> }

07I69WET.LJ2-13 12/18/98 POPA0007919
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I

COLUMBIA ANALYTICAL SERVICES, INC.

. Analytical Report

oject:
Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

1
T «

3 ample Name:

1' '.b Code:
;st Notes:

^.nalyte
•
• nmonia as Nitrogen
*ulfide, Total
j. rirbon, Total Organic

Inorganic Parameters

HC-S-20
K9807169-014

Analysis Dilution Date Date
Units Method MRL MDL Factor Extracted Analyzed

rag/Kg (ppm) 350. 1M 0.2 0.2 1 NA 10/23/98
rag/Kg (ppm) PSEP 0.7 0.7 1 NA 10/22/98
PERCENT ASTMD4129-82M 0.05 0.006 1 NA 10/28/98

Basis: Dry

Result
Result Notes

86.8
11.1
2.54

I

I*

I

I

i
i

\pproved By: Date: <£// /<? <?

07169WET.LJ3-U 12/18/98 POPA0007920



'reject:
iample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Inorganic Parameters

sample Name:
"̂ ab Code:
Test Notes:

HC-S-30
K9807169-017

Basis: Dry

Analyte

Ammonia as Nitrogen
Sulfade, Total
Carbon, Total Organic

Units
Analysis
Method

mg/Kg(ppm) 350.1M
mg/Kg (ppm) PSEP
PERCENT ASTMD4129-82M

Dilution Date Date Result
MKL MDL Factor Extracted Analyzed Result Notes

0.2 0.2 1 NA 10/23/98 67.0
0.7 0.7 1 NA 10/22/98 12.6

0.05 0.006 1 NA 10/28/98 1.28

Approved By:
lS21/OM597p

Date:

011«9WET.LJ3- 17 12/18/98
POPA0007921 Otfff20 "



I
'*I nflict:

.ample Matrix:

T '

I
« I

Sample Name:
; <-ibCode:
• 2st Notes:

t

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Inorganic Parameters

Method Blank
K9807169-MB1

Basis: Dry

alyte Units

mmonia as Nitrogen mg/Kg (ppm)
bulfide, Total mg/Kg (ppm)
. arbon, Total Organic PERCENT? •

I*

I

I

I
7 •

I

I

I

\

• approved By:

I

Analysis
Method

350. 1M
PSEP

MD4129-82]

MRL

0.2
0.7

VI 0.05

MDL

0.2
0.7

0.006

Dilution
Factor

1
1
1

Date
Extracted

NA
NA
NA

Date
Analyzed

10/23/98
10/22/98
10/28/98

Result

ND
ND
ND

Result
Notes

Date: oty//

07169WCT.Ul-mbl2/18«8 Page NOJ
POPA0007922 Q0021



-\

Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169 f ^
Date Collected: NA
Date Received: NA

Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

Method Blank
K9807169-MB2

Basis: Dry

Analyte

Sulfide, Total

Units

mg/Kg (ppm)

Analysis Dilution Date Date Result
Method MRL MDL Factor Extracted Analyzed Result Notes

PSEP 0.7 0.7 1 NA 10/23/98 ND

Approved By:
lS2JAJ20597p

Date:

07169WFT.LJ1 - rab (2) 11/W98 POPA0007923 OOU22 . ~



1
V̂ Effect:
• jample Matrix:

r •

T (

' Sample Name:
• oab Code:

• Test Notes:

? '

• Analyte

• Julfide, Total

i
!•

i

i ••'

i
i
i
i
'•1 \pproved By: / '

;S22/D20597p

1 07l69WET.LJI-mb (3) 11/24/98

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: NA
Sediment Date Received: NA

Inorganic Parameters

Method Blank Basis: Dry
K9807169-MB3

Analysis Dilution Date Date Result
Units Method MRL MDL Factor Extracted Analyzed Result Notes

mg/Kg(ppm) PSEP 0.7 0.7 • 1 NA 11/14/98 ND

*$J —— ̂ ""'̂  °~ II[^M
A

I \ P^^o-n
^-^ POPA0007924 Q0023



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-36
K9807169-001

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA3050B
EPA3050B
EPA3050B

Analysis
Method MRL

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

ND
3

0.2
15.2
20.9
15.2
0.05
17
0.1
82

Approved By:
lSMmc/031695

07169ICT.EA1 - Sample 11/5/98

Date:

POPA0007925
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

^t ••

I
I
i
i
i
i
i
i

Client:
Project:

kSample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Total Metals

HC-S-34
K9807169-002

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
1 1/4/98
11/4/98
1 1/4/98

0.2
5

1.1
23.4
37.1
153
0.2
24
0.4
376

Approved By: Date: (•']
07169ICP.EA1 -Sample (7) Il/S/98

POPA0007926
Page No- _00025



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-39
K9807169-004

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

ND
4

0.2
26.4
38

30.1
0.08
22
0.2
104

Approved By: __
07I69ICP.EA1 - Sunple <3) 11/5W8

Date:

POPA0007927 Page No.:

00026



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I Client:
Project:

ample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Bute Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel

. Silver
Zinc

HC-S-38
K9807169-005

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed

Units:
Basis:

Result

rag/Kg
Dry

(ppm)

Result
Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

1 1/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

ND
4

0.3
28.3
37.7
49.9
0.06
24
0.2
126

I
T

i
Approved By:
lS44mc«OI693

07169ICP.EA1 - Sample (4) 11/5/98

Date:

POPA0007928



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
10/15/98
10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-42
K9807169-008

Prep
Method

EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

10/30/98
11/4/98
11/4/98
11/4/98

ND
4

0.3
27.3
40.7
36

0.07
22
0.2
124

Approved By:
lS44inc/03L695

07I691CP.EAI - Sample (5) 11/S/9K

Date:

POPA0007929
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc. .
Port of Portland Terminal 4/5624-06
Sediment

Total Metals

HC-S^l
K9807169-009

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Dilution Date Date
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

Result
ND
4

0.3
25.5
37.2
30.3
0.11
23

.0.2
133

Result
Notes

i
l Approved By: _____

ISMmc/031695
071«9ICP.EA1 - Sample (6) 11/5/98

Date:
POPA0007930



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-KEF-B
K9807169-010

Prep
Method

EPA 3050B
EPA3050B
EPA3050B
EPA 3050B
EPA3050B
EPA3050B

7471A
EPA3050B
EPA3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MKL

0.2
2

0.1
0.3
0,5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

ND
9

0.9
25.4
36.8
23.5
0.12
21
0.2
142

Approved By:
lS-Wmc/031693

Date:
071691CP.EA1 - Stinple (7) 11/5/98

POPA0007931
Page No.:

00030
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
^Project:

Eample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium.
Chromium
Copper
Lead
Mercury
Nickel .
Silver
Zinc

HC-REF-C
K9807169-011

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA3050B
EPA 3050B
EPA3050B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: mg/Kg (ppm)
Basis: Dry

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

Result
ND

3
0.3
10.1
10.7
7.3

0.06
10

ND
84

Result
Notes

I
I Approved By:

!S«mcft)3l695
Date:

07I69ICP.EA1 - Sample (8) 11/5/98

POPA0007932

W€ 31



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart dowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9 807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-19
K9807169-013

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA 3050B

Units: mg/Kg(ppm)
Basis: Dry

Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed

200.8 0.2 20
200.8 2 20
200.8 0.1 20
200.8 0.3 20
200.8 0.5 20
200.8 0.1 20
7471A 0.02 1
200.8 1 20
200.8 0.1 20
200.8 2 100

Result
Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

10/30/98
11/4/98
11/4/98
11/4/98

4.4
11
5.6
18.3
62.9
1160
0.07
16
1.9

1020

Approved By:
lS44mc/031695

Date: f//fT£M
07169ICP.EA1 - Smnplt (9) 11/5/9S

POPA0007933 ODD 3 2



I COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I Client:
.-x Project:

ample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

I
,.... Sample Name:
• Lab Code:

Total Metals

I*

I

I

I

I

I

I

I

I

I

Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-30
K9807169-017

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

20
20
20
20
20
20
1'

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

ND
4

0.6
21.1
62

80.7
0.06
22
0.3
167

Approved By: Date:
071691CPJEA1 - Sample (10) 11/5/98

POPA0007934
Page No.:

00033



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Method Blank
K9807169-MB

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B

7471A
EPA3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL
0.4
0.5

0.02
0.06
0.1
0.02
0.02
0.2
0.02
0.5

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Aniilyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
lS44inc/031695

Date:

07169ICP.EAJ - Sample (11) 11/S/SH POPA0007935 000"3°4



I
i

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
.Project:

Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Total Metals

^ • Sample Name:
• Lab Code:

Test Notes:

I

1

I

I

I

I*

I

I

I

I

I

I

I

I

i

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

HC-WS-01-M
K9807169-018

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L (ppb)
Basis: NA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5

0.02
0.2
0.1
0.02
0.5
0.2

0.02
0.02
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

0.05
0.6
ND
0.5
2.0

2.85
ND
0.7
ND
0.03
5.2

Approved By: _____
S*raplc/MI895

07169ICP.EA2 - Sample 11/5/98

Date:

POPA0007936



COLUMBIA ANALYTICAL, SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
"Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

HC-WS-01-B
K9807169-019

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA .
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Units: ug/L (ppb)
Basis: NA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5

0.02
0.2
0.1

0.02
0.5
0.2

0.02
0.02
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
] 1/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

0.09
0.6

0.02
0.4
1.7

2.68
ND
0.7
ND
0.02
5.0

Approved By:
Ssunple/042895

Date:

071691CPJEA2 • Sample (2) 11/5/98
POPA0007937 0^36 "



Client:
Project:
iample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

I
I
I
I
I
I
I
I
I
I*

I

I

I

I

I

I

I
I

I
Approved By: _____

I Sample/042895
071691CP.EA2 - Sample (3) 11/S/9S

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Total Metals

HC-WS-02-M
K9807169-020

Prep
Method
CLFAA
CLFAA
CLFAA .
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L (ppb)
Basis: NA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5
0.02
0.2
0.1
0.02
0.5
0.2
0.02
0.02
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

0.05
0.6
0.02
ND
2.7
0.61
ND
0.5
0.04
ND
3.2

Date: //.

POPA0007938 0 W3 7



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request:
Date Collected:
Date Received:

K9807169
10/15/98
10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

HC-WS-02-B
K9807169-021

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5

0.02
0.2
0.1

0.02
0.5
0.2
0.02
0.02
0.5

Units: ug/L (ppb)
Basis: NA

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

0.04
0.6
ND
0.2
1.4

0.71
ND
0.6
ND
0.02
3.2

Approved By: _____
SunpWO«69S

071691CP.EA2 - Sample (4) 11/5/98

Date:

POPA0007939



I

I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

•
Client:
Project:

Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Total Metals

^ Sample Name:
• Lab Code:

Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

HC-WS-03-M
K9807169-022

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA'
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5
0.02
0.2
0.1

0.02
0.5
0.2

0.02
0.02
0.5

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L (ppb)
Basis: NA

Dilution Date Date Result
Factor Extracted Analvzed Result Notes

1
1
1
1
1
1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
1 1/4/98

10/30/98
11/4/98
1 1/4/98
11/4/98
11/4/98

0.04
0.6
ND
0.3
1.6

0.87
ND
0.6
ND
ND
4.4

I
I
I

I
I
I
I

Approved By: ____

I Sample/042 S9 5
071691CP.EA2 - Sample IS) 11/5/98

Date: POPA0007940

oo 61$



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

HC-WS-03-B
K9807169-023

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Analysis
Method

200.8
200.8.
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5

0.02
0.2
0.1
0.02
0.5
0.2
0.02
0.02
0.5

Units: ug/L (ppb)
Basis: NA

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

0.05
0.6
ND
0.3
1.9

0.76
ND
0.6
ND
ND
3.6

Approved By:. Date: //',

071691CP.EA2 - Sample (6) 11/V98 Page Mo.:

POPA0007941 00040
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
JProject:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Total Metals

HC-RB-100
K9807169-024

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L (ppb)
Basis: NA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5
0.02
0.2
0.1
0.02
0.5
0.2
0.02
0.02
0.5

Dilution Date Date
Factor Extracted Analyzed

1
1
1
1
1
1
1
1
1 .
1
1

Result
Result
Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98

' 11/4/98
11/4/98

ND
ND
ND
ND
1.5

0.02
ND
ND
ND
ND
0.5

I

i*
i

i
i
i
i
iii

Approved By: _____

|

Sunple/042S93
• 07169ICP.EA2 - Sample (7) 11/5/98

Date:

POPA0007942
Page No.:

00041



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper .
Lead
Mercury
Nickel
Silver
Thallium
Zinc

HC-KB-101
K9807169-025

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5

0.02
0.2
0.1

0.02
0.5
0.2

0.02
0.02
0.5

Units: ug/L (ppb)
Basis: NA

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98
11/4/98

10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

ND
ND
ND
ND
1.0
ND
ND
ND
ND
ND
0.8

Approved By:.
Ssmple/042895

Date:

071691CP.EA2 - Sample (8) ll/S/98
POPA0007943 000 42



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: NA
Date Received: NA

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

Method Blank
K9807169-MB

Prep
Method
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

Units: ug/L (ppb)
Basis: NA

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

MRL

0.02
0.5

0.02
0.2
0.1

0.02
0.5
0.2
0.02
0.02
0.5

Dilution Date Date
Factor Extracted Analyzed

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/29/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
1174/98
11/4/98
11/4/98
11/4/98
10/30/98
11/4/98
11/4/98
11/4/98
11/4/98

Res-alt
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

Approved By:
Sunple/042895

Date:
071691CP.EA2 - Sample (9) 11/5/9$ fagc No.:

POPA0007944 Q Q 0 4 3



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-36
K9807169-001

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/3/98
11/3/98
11/3/98
11/3/98
1 1/3/98
11/3/98

<100
160

<100
ND
ND
0.5

Result
Notes

B
E
B

B
E

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel' oil in the sample.

Approved By: Date:

07169PHCJW1 -1 11/12/98 Page No-
POPA0007945 ) 0 C 4 4
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^feCIient:

1' ^^^?roject
Sample Matrix:

7 '

1
f t

* Sample Name:
T , Lab Code:
1 Test Notes:

» T

• l Analyte
r !

1 Diesel
Lube Oil
Pencil Pitch

I Pristane
Phytane
Fluoranthene

ii
i
i
i
i
1 B^ a

EI
'• 1' ^^^F f s-J %1 Approved By: £r/~+~~i

lSH/020S97p [

^ 07169PHCJWI-21I/IW8
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, me. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sediment Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-34 Units: mg/Kg(ppm)
K98071 69-002 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 480
EPA3550B NWTPH-Dx 100 1 10/28/98 11/4/98 650 E
EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 <200 B
EPA3550B .NWTPH-Dx 0.5 1 10/28/98 11/4/98 2.6
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 2.4
EPA3550B. NWTPH-Dx 0.5 1 10/28/98 11/4/98 1.7

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

/ • . - ' V ' . "
"^ Date: f / | f l , ( 9 $

PigeNoj

POPA0007946 Q0045



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

/Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169,'
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-40
K9807169-003

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
770
ND
ND
4.4

Result
Notes

B

E

B
E

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By:
IS22/020597p

07169PHCJWI-3 11/12/98

Date: 111 (1-

POPA0007947 PagcNoj

00046
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^Client:
^^•roject:

Sample Matrix:

,

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

•

B

r

•

' B

•, 1'Approved BY: / 1 ^i / "~^
lS72/020»Tp y

07169PHCJWI -4 1I/17/9S

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sediment Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-39 Units: mg/Kg(ppm)
K9807169-004 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/28/98 11/4/98 ND
EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 1200
EPA3550B NWTPH-Dx 0.5 1 10/28/98 .11/4/98 ND
EPA3550B NWTPH-Dx 0.5 .1 10/28/98 11/4/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 9.8

The MRL is elevated because of matrix interferences.

J ' \ \\-^ Date: \(| \i |<i4>

P«geNo.-

POPA0007948 0004?



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

'Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Bate Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-38
K9807169-005

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98 .
11/4/98.
11/4/98

<100
ND

2100
ND
ND
26

Result
Notes

B

B The MBL is elevated because of matrix interferences.

"Approved By: Date: d i f /
lSO/OM»7p

07169PHCJWI - 5 1 1/12/98
POPA0007949

PagtNo-
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I
1 •

I
I
I

I J

[

. 1I
J '

•
Kent:
reject:

Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-44
K9807169-006

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Units: mgflCg(ppm)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
390

<100
ND
ND
1.6

Result
Notes

B
E
B

B
E

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

Approved By:
ISZ2/020597p I

Date:

07169PHCJWI-6 11/17/98

POPA0007950
Page No."

00049



COLUMBIA ANALYTICAL SERVICES, ESTC.

Analytical Report

; Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K980716f N

Date Collected: 10/15/98
Bate Received: 10/16/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-43
K9807169-007

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
720
ND
ND
3.2

Result
Notes

B

E

B
E

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

'Approved By:
IS22/D20597p

Date:

071«9PHCJW2- I l l /IMS POPA0007951
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•-.^^•Client:

I ^^Project:
Sample Matrix:

1
r •

I
Sample Name:

• • Lab Code:
• Test Notes:

7 '

Analyte

1 Diesel
Lube Oil
Pencil Pitch

I Pristane
Phytane
Fluoranthene» •

I*

i
i
i
i
i .
i
'• /1 Approved By: Cn*/Lr

r*isnroowTp

•| OIlfflPHCJWJ- 2 11/11/98

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sediment Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-42 Units: mg/Kg (pprn
K9807169-008 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/28/98 11/4/98 ND
EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 1800
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98- ND
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 15

The MRL is elevated because of matrix interferences.

^/^ Date: (|( f^-(^b
.

POPA0007952 nnffSTl



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169'/'"V

Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-41
K9807169-009

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
2400
ND
ND
23

Result
Notes

B

B The MPX is elevated because of matrix interferences.

Approved By: Date: \(\{l

07169PHCJW2-3imW8
POPA0007953

Page No.: ^^
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

1
I

v

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-18
K9807169-012

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
2600
ND
ND
26

Result
Notes

B

I*
I
I
I
I
I B
I
I

Ii
i

The MRL is elevated because of matrix interferences.

Approved By: /XB"~A >^ Date: M \ (V

07169PHCJW3-I 11/1198 POPA0007954



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-19
K9807169-013

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

ND
ND

14000
ND
<1
180

B

B The MRL is elevated because of matrix interferences.

Approved By:
IS22/020597p

07I69PHCJW3-J1I/1W8

.Date: _^

POPA0007955 000*$ 4 *"
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
•\

•

^Project:
Sample Matrix:

I

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

I
j_

T

I

i
i*
i

T *

I
i ;

i

i

I ,
I

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-20
K9807169-014

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA.3550B
EPA 3550B
EPA 3550B

Units: rag/Kg (ppm)
Basis: Dry

Analysis Dilution Date Date
Method MRL Factor Extracted Analyzed Result

NWTPH-Dx 25 1
NWTPH-Dx 100 1
NWTPH-Dx 25 1
NWTPH-Dx 0.5 1
NWTPH-Dx 0.5 1
NWTPH-Dx 0.5 1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
3700
ND
0.5
36

Result
Notes

B

The MRL is elevated because of matrix interferences.

Approved By: Date:

M 07169PHCJW3-

POPA00079S6



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-21
K9807169-015

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
1800
ND
ND
10

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: J\A
IS22/020397p

07169PHCJW3-4II/12/98

Date

POPA0007957 ?«gcNo.:

00056



I

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Ilient:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-31
K9807169-016

Units: mg/Kg(ppm)
Basis: Dry

I
7 '

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

._ Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1

Date
Extracted

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

Date
Analyzed

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

Result

<100
310

<100
ND
ND
1.1

Result
Notes

B
E
B

B The MRL is elevated because of matrix interferences.
Estimated concentradon. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

Approved BY: Date:

07169PHCJW-5 11/12/98 POPA0007958 00057



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

tJlient:.
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-30
K9807.169-017

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
''•'luoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
880
ND
ND
6.5

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved
lS22/020»7p

071S9PHCJW3 - 6 11/1J/98 POPA0007959 *•"%• 0O O O o o
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

L'lient:
'reject:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube 00
Pencil Pitch
Pristane
Phytaae
pluoranthene

Method Blank
K981028-MB

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Units: mg/Kg(ppm)
Basis: NA

Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98

ND
ND
ND
ND
ND
ND

Date: \\\{1k
I 07169PHCJW1 - MBlank 11/12/98

POPA0007960
Psgc NOJ

00059



.ent:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin

"tachlor Epoxide
^lima-Chlordane
Endosulfan I
alpha-Chlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan n
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

D
H

HC-S-36
K9807169-001
D.H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

808 1A
8081 A
8081 A
808 1A
8081 A
8081 A
8081 A
8081 A
8081 A
808 1A
8081A
8081A
8081 A
8081 A
8081A
8081A
8081A
8081A
8081A
8081A
8081A

MRL

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
300

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
02
0.4
1
5

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Date
Extracted

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
1279/98
12/9/98
12/9/98
12/9/98

Date
Analyzed

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98'
12/24/98:-.
12/24/98
12/24/98.'',
12/24/98.
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Units: ug/Kg(ppb)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2 J

ND
ND

3 J
ND
ND
ND
ND
ND
ND

The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative.

Approved By: _
lS22TO0597p

01169SVG.BJ1 - 1 \I6&)

Date: ] - ̂  99

POPA0007961
PigcNo.:



I COLUMBIA ANALYTICAL SERVICES, INC.

1
F

T

T

i
i
i
i

^ffoject:
Sample Matrix:

Sample Name:
, Lab Code:

Test Notes:

T

Analyte

' alpha-BHC
beta-BHC
garnma-BHC (Lindane)

T delta-BHC
Heptachlor
Aldrin

j| "^^ itachlor Epoxide
• ^Hknma-Chlordane

i
t
i

.i
i
i
i
i
i

EndosulfanI
' alpha-Chlordane

Dieldrin
4,4'-DDE

' Endrin
Endosulfan II
4,4'-DDD

r Endrin Aldehyde
Endosulfan Sulfate

' 4,4'-DDT
. Endrin Ketone

Methoxychlor
Toxaphene

' D
H

, _

Approved BY: *$bf~K
is»m»»

07169SVG.BJ1 - 4 1/6W

,

Analytical Kepon

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Organochlorine Pesticides

HC-S-39
K9807169-004
D,H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A

' EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

- 8081 A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081 A
8081 A
8081 A
8081A
8D81A
8081A
8081A
8081A
8081A
8081A
8081A
8081A

MRL

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
300

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
0.2
0.4
1
5

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Date

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Extracted Analyzed

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3 J
ND
ND

1 J
ND
ND
3 J

ND
ND
ND

The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative.

TQ ^ i Jjlx^wJUc cJ\ Date: I - q_CjCj

• -

•

POPA0007962 j^ffr! fi
\J V « — •



Jient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169 /••>,
Date Collected: 10/15/98
Date Received: 10/16/98

Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin

ptachlor Epoxide
gainma-Chlordane
Endosulfan I
alpha-Chlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan n
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

HC-S-43
K9807169-007
D.H

Prep
Method

EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A
8081A

MRL

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
40
300

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
0.2
0.4
1
5

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

. 10
10
10

Date
Extracted

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98

Date
Analyzed

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Units: ug/Kg(ppb)
Basis: Dry

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND •
ND
ND
ND
ND
ND
ND

8 J
ND
ND
10 J

ND
ND
ND

D
H

The MRL is elevated because of matrix interferences and because the sample required diluting.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
lS22/020597p

07169SVGBJ1 - 7 1/7/99

Date: )- 1-

POPA0007963
P.geNo.:



tent:
ojectI oject:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

.Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Method Blank
KWG9804237-4

Units: ug/Kg(ppb)
Basis: Dry

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
^ tachlor Epoxide
PLma-Chlordane
Endosulfan I
alpha-Chlordane
Dieldrin
4,4'-DDE
Endrin
Endosulfan E
4,4'-DDD
Endrin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

8081A
8081A
8081A
8081 A
8081 A
8081 A
8081A
8081 A
8081A
8081 A
8081 A
8081 A
8081A
8081 A
8081 A
8081 A
8081A
8081A
8081 A
8081A
8081 A

MRL

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
4
30

MDL

0.2
0.4
0.2
0.4
0.2
0.2
0.4
0.2
0.2
0.4
0.4
0.4
0.4
0.2
0.2
0.2
0.4
0.2
0.4
1
5

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98
12/9/98

Date
Analyzed

12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98
12/24/98

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND '
ND
ND
ND

Approved By:
' ISZ2/020597p

07I69SVG.BJ1 - MB 1/6/99

Date: l-^-QQ

POPA0007964 0&T63



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169 ,—N
10/15/98
10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-36
K9807169-001

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007965

Approved By: Date:
7 /

00064
07I69VOA.MB1 - IOI9F014 11/1^98 Paw No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Volatile Organic Compounds by GC/MS

HC-S-34
K9807169-002

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg (ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
.10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
.ND
ND
ND

Approved By: Date: / /
07169VOA.MB] - 1029F015 11/12/98

POPA0007966

00065
PageNoj



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GCMS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-40
K9807169-003
F

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysts
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received

POPA0007967

Approved By:
]S4V12I3»7>

Date: 00066
Page No.



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetracbloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
I ,2-Dichlorobenzene

HC-S-39
K9807169-004
F

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND

\s

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007968

Approved By: Date:
07169VOA.MBI - 10MF027 11/I3/9S

00067
Page No;



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request:
Date Collected:
Date Received:

K9807169
10/15/98
10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-38
K9807169-005
F

Prep
Method

EPA 5030B
EPA 5030B
EPA5030B
EPA5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007969

Approved By:
ISW121597.

07I69VOA.MB1 - 1079FW8 11/12/98

Date::////2-/f<f



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichioroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GCVMS

HC-S-44
K9807169-006
F '

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B.
EPA 5030B
EPA 5030B

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
10
10
10
10
10
10
10

. 10
10
10

Units: ug/Kg (ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1
1
1
1
1

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

J

I
I

(I
i

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
1S44/121597H

071S9VOA.MB1 - I029F02S 11/12/98 POPA0007970



Client
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-43
K9807169-007
F

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

25
25
25
25
25
25
25
25
25
25

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007971

Approved By:
ISM/12IS97I

Date: 00070 -
PageNet



'Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-42
K9807169-008
F -

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: Tig/Kg (ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98 .
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007972

Approved By: Date: //
!S44/l2159?a

' Page No.:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GCMS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-41
K9807169-009
F

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007973

Approved By:
1S44/1215971

07169VOA..MB7- I029F03? 11/12/98

Date: 00072
Page No.:



I COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
•-., Project:

• Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Volatile Organic Compounds by GC/MS

• -•
•
•'

* "t

1

1

1
1 t

I

1

1*
j »

1
IT '

1

1

1

1

1

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroettiene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene

\

HC-REF-B
K9807169-010
F

Prep
Method

EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

25
25
25
25
25
25
25
25
25
25

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1
1
1
1
1

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received

i
i

Approved By:
IS«/l2l597a

Date:

POPA0007974



Client:
\ Project

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-KEF-C
K9807169-011

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
IS44/I213971

07149VOA.MB1- 1029FOM 11/12/98

Date:

POPA0007975
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Volatile Organic Compounds by GC/MS

HC-S-19
K9807169-013

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: iig/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: „ Date:

POPA0007976

00075
07169VOA.MB2- 1029F035 11/12/98 Page No.:



) Client
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-20
K9807169-014
F

Prep
Method

EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

POPA0007977

Approved By: v.
IS44/I2IS970

Date: 00076 _
Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Volatile Organic Compounds by GC/MS

HC-S-30
K9807169-017

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution . Date Date
Factor Extracted Analyzed Result

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:

POPA0007978

00077
071S9VOA.ME3.10MF037 I1/1M8 Page No.:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Method Blank
KWG9803744-1

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

,J

POPA0007979 '"

Approved By:
XT

.V. Cx£/M/Qk Date:
Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
I Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803767-1

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98

10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007980

Approved By: f
1S44/121597S

Date:
07IWVOA.MB3 - 1030FOI9 11/12/98

OOC79
Page No.:



Client
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-WS-01-M
K9807169-018

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/L(ppb)
Basis: NA

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98••
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
iiud/mwTi

Date:

POPA0007981

000$0



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

i
i
i
i
i
i

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-WS-01-B
K.9807169-019

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/L(ppb)
Basis: NA

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1
1
1
1
1

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND

POPA0007982

Approved By:
IS44/1Z15973

Date: // I
07I69VOA.MBS - itasnas



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Etirylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-WS-02-M
K9807169-020

Prep
Method

EPA5030B
EPA 5030B
EPA5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA5030B

Units: ug/L(ppb)
Basis: NA

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
0.5
0.5
0.5
t).S
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1SM/121597.

07169VOA-MB5- I02SKB9 11/1Z/9*

Date:

POPA0007983
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:

Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Volatile Organic Compounds by GC/MS

HC-WS-02-B
K9807169-021

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L(ppb)
Basis: NA

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
.1

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: C
\swi\wh

071WVOA-MBS - IOJ8FMO 11/1J/SS POPA0007984 000^3



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroefhene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-WS-03-M
K9807169-022

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/L(ppb)
Basis: NA

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: __£
IS44/121597*

07I69VOA-MBS- 1028R)« 11/15/98

Date:

POPA0007985
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
£N Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Volatile Organic Compounds by GC/MS

HC-WS-03-B
K9807169-023

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L(ppb)
Basis: NA

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1riiiii

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

^

Approved By:
1S44/121597J

07169VOA.MB3 • I028F043 11/12/98 POPA0007986



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart dowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-RB-100
K9807169-024

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B.
EPA 5030B
EPA5030B
EPA 5030B

Units: «g/L(ppb)
Basis: NA

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
0.9
ND
ND
ND
ND
ND
ND
ND

Approved By. Date: M

07169VO/LMB4- I02CT044 11/1198

POPA0007987
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COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Client
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart dowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Volatile Organic Compounds by GC/MS

HC-RB-101
K9807169-025

Prep
Method

EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L(ppb)
Basis: NA'

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
0.8
ND
ND
ND
ND
ND
ND
ND

Approved By:
lS44flllS97»

Date:

POPA0007988

00087
Page No.:



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc. .
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: NA
Date Received: NA

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Method Blank
KWG9803732-1

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/L(ppb)
Basis: NA

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007989

Approved By:
IS4VU13971

Date: OOC88
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COLTIMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Tenninal 4/5624-06
Water

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803752-3

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Service Request: K9807169
Date Collected: NA
Date Received: NA

Units: ug/L (ppb)
Basis: NA

Analysis
Method

8260B
8260B .
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98
10/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: Date

POPA0007990

, tt III faY OOCB9



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: NA
Bate Received: NA

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m,p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Method Blank
KWG9803770-1

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Units: ug/L(ppb)
Basis: NA

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98

10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98
10/30/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007991

Approved By: A /• Date: 00090



Client:
Project:

ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoran1;hene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gii)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-36
K9807169-001

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/9&

ND
ND
ND
ND
ND
33

ND
ND
ND
ND
23
ND
ND
ND
ND
ND
ND
150
27
ND
310
380
ND
170
170
50
ND
150
98
180
340
50

220

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

C( Date:. JAN 2 8 1999
POPA0007992

P*gc No.:

00091



Client:
Project:

Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

.^Anthracene
"v)-n-butyl Phthalate

"fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)£luoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno{ 1 ,2,3-cd)pyreiie
Dibenz(a,h)anthracene
Benzo(g,h,i)perykiie

HC-S-34
K98071 69-002

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

Units: ug/Kg(ppb)
Basis: Dry

MRL

20
6
6

20
6

20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
400
400
20
20
20
20
20
20
20
20

400
20
20

DDution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
20
1
1
1 .
1
1
1
1
1

20
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98

ND
ND
ND
ND
ND
100
ND
ND
50

ND
200
23
53

ND
ND
ND
ND
540
100
ND
2300
2800
ND
690
730
80

ND.
540
340
490
1300
110
610

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

•J

Date: ,i&N %ft 1999ur-1" f-J - —

POPA0007993 00092
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Client:
Project:

^unple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

B[,in-butyl Phthalate
^luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Ihdeno( 1 ,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(g,h,i)perylene

I
I
I

I
I

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-40
K9807169-003

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60

400
20
20
400
400
20

.400
400
20
20
400
20
400
400
200
400

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1 .
1
1
1
1
1

20
1
1

20
20
1

20
20
1
1

20
1

20
20
1

20

10/27/98
10/27/98
10/27/98
10/27/98

. 10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98

ND
ND
ND
ND
ND
23
ND
ND
ND
ND
130
43
ND
ND
ND
ND
ND
1000
170
ND
3000
2500
ND
1300
1700
350
ND
1500
690
1700
2600
290
1300

3- and 4-Methylphenol coelute. Quantitated using 4-MethylphenoL

Date: JAN 2 8 1999

Result
Notes

POPA0007994

Page No.:

00093



Client:
Project:

unple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
"t>,thracene

>n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-noctyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h4)perylene

HC-S-39
K9807169-004

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL
20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60

1000
20
20

1000
1000

20 •
1000
1000
20
20

1000
1000
1000
1000
1000
1000

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

50
1
1

50
50
1

50
50
1
1

50
50
50
50
50
50

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
ND
ND
49
ND
ND
ND
ND
520
160
390
ND
ND
ND
ND
4700
600
ND

13000
10000
ND
6200
7000
290
ND
6500
5500
6700
10000
1700
5400

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date:.JAN 2 8 1999

POPA0007995 00094



Client:
Project:
j&mple Matrix:

• Project:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol

1 4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid

I Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluonene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

hlhalate
Kdoranthene
Pyrene

? Butyl Benzyl Phthalate
I Benz(a)anthracene
1 1 Chrysene

Bis(2-ethylhexyl) Phthalate
i Di-n-octyl Phthalate

I Benzo(b)fluoranthene
[• Benzo(k)fluoranthene

Benzo(a)pyrene
, Indeno(l,2,3-cd)pyrene

Dibenz(a,h)anthracene
1 1 Benzo(g,h,i)perylene

HC-S-38
K9807169-005

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM .
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
SIM

MRL

20
6
6

20
6

20
100
20
20
20

1000
500
20
20
12
20
60

1000
1000
20

10000
10000

20
1000
1000
20
20

1000
1000
1000

10000
1000
1000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1 •
1
1

50
50
1
1
1
1
1

50
50
1

500
500

1
50
50
1
1

50
50
50

500
50
50

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

55
ND
17
51
9

540
ND
ND
ND
ND
4000
860
ND
ND
ND
ND
ND

23000
4100
ND

58000
46000

. ND
29000
31000
310
ND

34000
21000
31000
53000
7200
23000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:

07169SVKLEE5 - 5 1/28/99

Date: JAN 2 8 1999

POPA0007996



Client:
.Project:

tmple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

ithracene
..-n-butyl Phthalate

Fluoranthene
Pyrene.
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a^h)anthracene
Benzo(g)h,i)perylene

HC-S-44
K9807169-006

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
400
20
20

400
400
20
20
20
20
20
20
20
20

400
20
20

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
1
1

20
20
1
1
1
1
1
1
1
1

20
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98

ND
ND
ND
ND
ND
39

ND
ND
ND
ND
150
91
180
ND
ND
ND
ND
970
170
ND
1800
1500
ND
640
610
270
ND
670
380
670
1400
140
520

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approv
•MiJ7169

ve Date: JAN 2 8 1999
Page No.:

POPA0007997 0009$ ~



Client:
Project:

"unple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

T '

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethyiphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

n-butyl Phthalate
luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoraiithene
Benzo(k)fluoranthene
Benzo(a)pvrene
Indenp(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g^M)perylene

HC-S-43
K9807 169-007

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM '
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
400
400
20
400
400
20
20
400
20
400
400
20
20

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
20
1

20
20
1
1

20
1

20
20
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
60

ND
42
ND
ND
N D -
ND
430
99

ND
1700
1500
20
830

1100
550
40
820
510

1100
1700
170
580

Result
Notes

i
i
I

7 IWI99

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date:. JAN 2 8 19Q9

POPA0007998
Page No J

00097



Client:
JProject:

unple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
""'ithracene

.̂-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phttialate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-42
K9807169-008

Prep
Method

EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM '
SIM
SIM
SIM
SIM
SIM
SIM
.SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6
20
6

20
100
20
20
20
500
20
20
20
12
20
60

1000
1000
20

1000
1000
20

1000
1000
20
20

1000
1000
1000
1000
1000
1000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

50
1
1
1
1
1
1

50
50
1

50
50
1

50
50
1
1

50
50
50
50
50
50

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
ND
ND
92

ND
ND
23
ND
920
170
420
ND
ND
ND
ND
5300
1500
ND

17000
16000

37
11000
11000
500
100

11000
8900
14000
18000
2600
11000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-MethylphenoL

Approved By: Date: JAN 2 8 1999
071WSVM.EE7-81/2S/99 POPA0007999



I
Client:
Project:

L ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Serruvolatile Organic Compounds

I •'

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodrphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'tithracene
.Mi-butyl Phthalate
luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(gjn,i)perylene

HC-S-41
K98071 69-009

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6

20
6

20
100
20

. 20
20

1000
20
20
20
12
20
60

1000
1000
20

1000
1000
20

1000
1000
20
20

1000
1000
1000
1000
1000
1000

Units: ug/Kg(ppb)
Basis: Dry

Dilation Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

50
1
1
1
1
1
1

50 .
50
1
50
50
1
50
50
1
1

50
50
50
50
50
50

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/6/98
12/6/98
12/5/98
12/5/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
24
ND
160
ND
ND
ND
ND
1600
270
650
ND
ND
ND
ND
7800
2000 .
ND

24000
22000

110
15000
16000
220
ND

15000
12000
20000
25000
3900
16000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By: Date:
JAN 2 8 1999

07I69SVM.EE7-9 1/78/99 POPA0008000



Client:
Project:
-Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
"Vn-butyl Phthalate

. _>Juoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate

. Di-u-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
IndenoC 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

HC-REF-B
K9807169-010

Prep
Method

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
63
68
ND
35
35
62

ND
37
22
43
110
ND
57

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date: JAN 2 8 1999

POPA0008001
To too



•
Client:

mple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

, , Sample Name:
• Lab Code:

Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
k'-thracene
Ln-butyl Phthalate
'luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(arh)anthracene
Benzo(g,h,i)perylene

HC-REF-C
K98071 69-011

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6

20
6

20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
23
27
ND
ND
ND
ND
ND
ND
ND
ND
43
ND
23

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved Bv:r

1999
POPA0008002 cmioi



Client:
Project:

'""'•imple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexacblorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Dielhyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

... /n-butyl Phthalate
' T?luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)Quoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-19
K9807169-013

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6
20
6

1000
100
20
20
20

2000
500

2000
20
12
20
60

2000
2000
20

4000
2000
20

2000
2000
20
20

2000
2000
2000
2000
2000
2000

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1

100
1
1
1
1

100
100
100
1
1
1
1

100
100
1

200
100
1

100
100
1
1

100
100
100
100
100
100

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/17/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

110
ND
51
130
31

1400
110
ND
71
ND

6100
660

2500
ND
ND
ND
ND

26000
5900
ND

70000
68000

ND
44000
46000

360
ND

44000
35000
55000
60000
11000
38000

Result
Notes

H

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was perfonned past the recommended hold time; see case narrative.

Approved By:
07I69SVJAEE8- 13 1/28/99

Date:_JAN28199.Q
POPA0008003



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
'i-n-butyl Phthalate

•'iuoranthene

Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fhioranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(g,h,i)perylene

HC-S-20
K9807169-014

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL
20
6
6

20
6 .
20
100
20
20
20

1000
20
20
20
12
20
60

1000
1000
20

1000
1000
20

1000
1000
20
20

1000
1000
1000
1000
1000
1000

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
1
1
1
1
1
1
1
1
1
1

50
1
1
1
1
1
1

50
50
1

50
50
1

50
50
1
1

50
50
50
50
50
50

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
24
7

370
ND
ND
160
ND
1500
260
700
ND
ND
ND
ND
7900
2000
43

26000
25000

56
14000
14000
430
ND

13000
11000
18000
21000
3100
13000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date:
JAN 2 8 1993

POPA0008004
0*6103



Client:
-.Project:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment'

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol

• 2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylaniine
Hexachlorobenzene
PentachloFophenol
Phenanthrene

•'•" ^ithracene
., _.i-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-ocryl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
lndeno(l,2,3-cd)Pyrene
Dibenz(aji)anthracene
Benzo(g4M)perylene

HC-S-30
K9807169-017

Prep
Method

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 355QA
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL
20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60

400
20
20
400
400
20

400
400
20
20

400
400
400
400
20

400

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

20
1
1

20
20
1

20
20
1
1

20
20
20
20
1

20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98
12/6/98

ND
ND
ND
ND
ND
64

ND
ND
44
ND
260
52
160
ND
ND
ND
ND
1600
370
ND
5200
5000
ND
2700
3000
300
ND
2400
2400
3300
4600
540

2500

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date:
JAN 2 8 1999

POPA0008005
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Client:
..Project:
^ ample Matrix:
1
Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol .
Phenanthrene
""Sthracene

• ^•Ip-n-butyl Phthalate
• ^Brluoranthene

7 '

1

V '1
T •'

1

1
T '

1

1

\
1

1

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)£luoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a^i)anthracene
Benzo(gii)peiylene

*
E

Ap^rpvedLBY:iBilTJs

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Base Neutral/Acid Semivolatile Organic Compounds

HC-WS-01-M
K9807169-018

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
.SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

3- and 4-Methylphenol coelute.

MRL

0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed

11/27/98
11/27/98
11/27/98
11/27/98
1 1/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
1 1/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
0.2
0.2
0.2
ND
0.1
0.1
0.4
ND
0.2
0.1
0.2
0.3
ND
0.1

K9807169
10/15/98
10/16/98

ug/L(ppb)
NA

Result
Notes

*

E

Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

C ((sW* JAN 2 8 1999
**° Date:

PigcNoj

POPA0008006 00 K



Client
Project:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request:
Date Collected:
Date Received:

K9807169
10/15/98
10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'ithracene
•-n-butyl Phthakte

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-WS-01-B
K9807169-019

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B

Analysis
Method

SIM
SIM
SM
SIM
SIM
SM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

Units: ug/L(ppb)
Basis: NA

MRL
0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
.0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
1 1/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
.11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.2
0.1
0.1
ND
ND
ND
0.2
ND
ND
ND
ND
0.2
ND
ND

Result
Notes

*
E

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Approved By:
07169SVMJEI - 19 1/2&99

Date:
JAN 2 8 1999

POPA0008007



Client:
• Project:

I
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.T »

I
i ••.
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I

rx:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

.--Anthracene
j-n-butyl Phthalate
"luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l 2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gji,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Base Neutral/Acid Semrvolatile Organic Compounds

HC-WS-02-M
K9807169-020

Prep
Method

EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM"' -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

0.5
1

0.5
0.5
0.5
0.1

' 5
0.1
0.1
0.1
0.1
0.1

- 0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
6.1
0:1

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L(ppb)
Basis: NA

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.1
ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
ND
ND

*

E
3- and 4-Methylphenol coelute. Quantitated using 4-MethylphenoL
Estimated concentration; see case narrative.

Approved By:
07169SVM.EE1 - 20 I/2S/99

Date:
JAN 2 8 1999

POPA0008008 IW1 G *



Client:
Project:

imple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylehe
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

•thracene
.-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,n,i)perylene

HC-WS-02-B
K9807169-021

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/L(ppb)
Basis: NA

MRL

0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Dilution Date Date
Factor Extracted Analyzed Result

1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98
1 10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
1 1/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.1
ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
0.3
ND
ND
ND
ND
ND
ND
ND

Result
Notes

*
E

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Approved By:

07169SVM.EE1 -11 iram

Date:
JAN 2 8 1999

POPA0008009



I
I

<I
I

i Client:
. .Project:

•
ample Matrix:

"'

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate.
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

,.1-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pvrene
Indeno( 1,2,3-cd)pyrene
Dibenz(arh)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Base Neutral/ Acid Semivolatile Organic Compounds

HC-WS-03-M
K98071 69-022

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L(ppb)
Basis: NA

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
0.7
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Approved By:
07169SVM.EE1 - 22 1/78/99

1999

POPA0008010



Client:
~>oject:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Aceoaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
'henanthrene

ithracene
jji-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-WS-03-B
K9807169-023

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B

Analysis
Method

SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL
0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Dilution Date Date
Factor Extracted Analyzed

Units: ug/L(ppb)
Basis: NA

Result
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.1
ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
ND
ND

Result
Notes

*
E

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Approved By: Date:
07169SVM.EE2 - 73 1/28/99

JAN 2 8 1999
POPA0008011
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Client:
Project:
i ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
HexachloTobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Drbenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

'nthracene
i-n-butyl Phthalate
luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)£luoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenz(aTh)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart dowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Base Neutral/Acid Semivolatile Organic Compounds

i
i

HC-RB-100
K9807169-024

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA3520B

Analysis
Method

SIM
SM
SIM
SIM
SIM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
1

0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/L(ppb)
Basis: NA

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
I
1
1
1
1
1
1
10
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND
ND
ND
ND
13

ND
ND
ND
ND
ND
0.2
ND
ND
ND
ND
ND
0.6
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Approved By: Date:
JAN 2 8 1999

07169SVMi£l - 24 1/3OT9

POPA0008012 obi H



Client:
Reject:

unple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semrvolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylaniine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

\thracene
_/i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene .
]hdeno(l ,2,3-cd)pyrene

HC-RB-101
K9807169-025

Benzo(g,h4)perylene

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
1

0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
1

0.1
0.1
0.1
0.1
0.1
0.1
0.1

Dilution Date Date
Factor Extracted Analyzed

Units: ug/L(ppb)
Basis: NA

Result
1
1
1
1
1
1
1
1
1
1
1
1
1
10
1
1
1
1
1
1
1
1
1
1
1

10
1
1
1
1
1
1
1

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
1 1/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98
11/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
10

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
5

ND
ND
ND
ND
ND
ND
ND

Result
Notes

3-and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.

Approved By: Date:. JAN 2 8 1999
07169SVM.EE2 -IS 1/27/99 POPA0008013
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Client:

-oject:
ple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzoforan
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
fhenanthrene

'Jiracene
.-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pvrene
Dibenz(aji)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL, SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

Method Blank
KWG980370CW

Prep
Method

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3S50A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date
Factor Extracted

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

Service Request: K9807169
Date Collected: NA
Date Received: NA

Units: ug/Kg(ppb)
Basis: NA

Date
Analyzed

12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98
12/4/98

Result
ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

-MB-tm Date:. JAN 2 8 1999

POPA0008014 00113



Client:
*Voject:

imple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
..Phenanthrene

'ithracene
- îsi-butyl Phthalate
Fluoranthene
Pyrcne
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Beozo(b)fluoranthene
Benzo(k)£lupranthene
Benzo(a)pyrene

Method Blank
KWG9803582-5

Dibenz(a,h)anthracene
Benzo(gJu)perYlene

Prep
Method

EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B
EPA 3520B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SM

• SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
0.5
1

0.5
0.5
0.5
0.1
5

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98 -
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98

Date
Analyzed
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
1 1/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98
11/13/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.1
ND
ND
ND
ND
ND
ND
ND

Units: ug/L(ppb)
Basis: NA

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date: JAN £ 8 1999

POPA0008015 "ooiur
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I Client:

i Project:
^femple Matrix:

i
• T Sample Name:
• Lab Code:

Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphtheae
Dibenzofuran
Fluoreae
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

ithracene
i-n-butyl Phthalate
[uoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fhioTanthene
Benzo(k)fluoranthene
Benzo(a)pyrene
hdeno(l^,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-36
K9807169-001RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99

ND
ND
ND
ND
ND
48
ND
ND
ND
ND
53
21
37
ND
ND
ND
ND
290
45
ND
480
550
ND
220
210
120
ND
190
130
230
270
26
120

Result
Notes

H
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By: ____
• 07169SVM.EE9 - IRE V28/99

Date: JAN 2 8 1999

POPA0008016 MM) 115



Client:
-̂ roject:

inple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/ Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

\thracene
_V-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fhioranthene
Benzo(k)fluaranihene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perYlene

HC-S-34
K9807169-002RE
H

Prep
Method

ERA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
SM
SM

MRL
200
60
60
200
60
100
1000
200
200
200
100
200
200
200
120
200
600
200
200
200
200
200
200
200
200
100
200
200
200
200
200
100
200

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99

ND
ND
ND
ND
ND
130
ND
ND
ND
ND
130
ND
ND
ND
ND
ND
ND
440
ND
ND
1600
1900
ND
750
820
110
ND
730
480
940
1200
100
550

Result
Notes

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
07169SVM.EE9 - 2RE 1/28/99

Date: JAN 2 8 1999

POPA0008017
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Client:
Reject:
^bmple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
'Pentachlorophenol
Phenanthrene

• '̂ ^ thracene
• •l-n-butyl Phthalate
* ^Wioranthene

I
•

T )

1

i
i

i ii
i
§L

Pyrene .
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(gju)perylene

*
H

COLUMBIA ANALYTICAL SERVICES, BMC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S^O
K9807169-003RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

" EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method MRL

SM
SM

. SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

3- and 4-Methylphenol coelute.

200
60
60

200
60

200
1000
200
200
200
100
200
100
200
120
200
600
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Date
Extracted

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
160
ND
120
ND
ND
ND
ND
1200
230
ND
3300
2600
ND
1700
1800
330
ND
2300
1300
2000
2600
310
960

Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

•" r r c u ' . JAN 28

1
Approved By:

07169SVM.EE9 - 3RE 1/18/99

V. V VJOJU-^ Date:

pr)PAnnn

1999

nm«

Result
Notes
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Client:
""reject:

jnple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169 '
Date Collected: 10/15/98
Date Received: 10/16/98 f—N

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimetfaylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
P.henanthrene

•thracene
^i-n-butyl Phthalate
Fhioranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)Quoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Ihdeno(l^)3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g4i,i)perylene

HC-S-39
.K9807169-004KE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
400
120
120
400
120
400
2000
400
400
400
200
400
200
400
240
400
1200
400
400
400
400
400
400
400
400
200
400
400
400
400
400
400
400

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
360
ND
260
ND
ND
ND
ND

2500
460
ND
6000
4600
ND
3400
3700
250
ND

4600
2500
4100
5000
630
1800

Result
Notes

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis •was performed past the recommended hold time; see case narrative.

Approved By: Date:
JAN 2 8 1999

071WSVM.EE9- 4RE 1/ZSW POPA0008019
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Client:
Project:

^^ainple Matrix:
>

Sample Name:
Lab Code:
Test Notes:

Analytc
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexacblorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

•- ^Anthracene
^ j)i-n-butyl Phthalate
^Tluorantnene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene

. Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2 ,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g4u)perylene

*
H
E

Approved By:
07169SVM.EE9-5RE 1/2W99

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc. Service Request:
Port of Portland Terminal 4/5624-06 Date Collected:
Sediment Date Received:

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-38 Units:
K9807169-005RE Basis:
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method MRL

SM 1000
SM 300
SM 300
SM 1000
SM 300
SM 500
SM 5000
SM 1000
SM 1000
SM 1000
SM 1000
SM 500
SM 1000
SM 1000
SM 600
SM 1000
SM 3000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000
SM 1000 .
SM 1000

Dilution
Factor

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Date Date
Extracted Analyzed

12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 . 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99
12/12/98 1/28/99

Result
ND
ND
ND
ND
ND
680
ND
ND
ND
ND
3500
900

2200
ND
ND
ND
ND

20000
3700
ND

45000
35000
ND

26000
26000
ND
ND

36000
19000
31000
38000
4900
13000

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.
Estimated concentration; see case narrative.

r*(ib\> o.̂U-dCU-vJ^?
JAN 2 8

Date:
1999

POPA0008020

Result
Notes

Page No-rase " °- ., r\

OOH9



Client:
Project
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methyiphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitiosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
3i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h4)perylene

HC-S-44
K9807169-006RE
H

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

1000
300
300
1000
300

1000
5000
1000
1000
1000
1000
1000
1000
1000
600
1000
3000
500
1000
1000
1000
1000
1000
500
500
1000
1000
500
1000
500
500
1000
1000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
820
ND
ND
1700
1400
ND
660
670
ND
ND
710
ND
690
900
ND
ND

Result
Notes

H
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was perfonned past the recommended hold time; see case narrative.

Approved By: Date: JAN 2 8 1999
07169SWLAY1 - 6RE IOS/99 POPA0008021



1 Client:
Project:

^^S ample Matrix:

Sample Name:
• ' Lab Code:

* V

• •

1
1 •»1
1
1

Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Mh ^^^^NAnthracene
• ^Pii>i-n-butyl Phthalate
• ^^^Fluoranthene

1

1

1

1

1

1;•
1

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gji,i)perylene

*
H

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-43
K9807169-007RE
H

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

3- and 4-Methylphenol coelute,

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
1000
1000
1000
1000
600
1000
3000
1000
1000
1000
1000
1000
1000
500
500
1000
1000
500
500
500
1000
1000
1000

Dilution
Factor

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Date
Extracted

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed

1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99'
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1200
1100
ND
670
690
ND
ND
820
520
790
1100
ND

. ND

. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

/ - V f , . ' . JAN 28
Approved By:

07169SVM.A.Y1 -7RE 1/28/99

\^^\_\sX.>M/ok> Date:
1999

POPA0008022

Result
Notes



Client:
Project:
sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorerie
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Ji-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)antnracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-S-42
K9807169-008RE
H

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

.SIM
SIM
SIM

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
500
1000
1000
1000
600
1000
3000
1000
500
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
710
ND
ND
ND
ND
ND
ND

4600
960
ND

15000
13000
ND
9100
9000
ND
ND

11000
8200
13000
14000
1400
5600

Result
Notes

*
H

3- and 4-Methylphenol coelute. Quanutated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By: Date:, JAN 2 8 1999
07169SVMJVY1 - BRE 1/2B/SS POPA0008023



Client:
Project:

^Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

sAnthracene
JDi-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)Quoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(g,n,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-41
K9807169-009RE
H

Prep
Method

EPA 3550A
EPA 3550A'
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

• SM
SM
SM
SM
SM
SM

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
1000
1000
500
1000
600
1000
3000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1500
ND
670
ND
ND
ND
ND
8200
2000
ND

25000
22000
ND

17000
16000
ND
ND

20000
14000
23000
28000
2900
11000

Result
Notes

H
3- and 4-Methylphenol coelute. .Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:

07I69SVM-AY1 -9RE l/J&W

Date:, JAN 2 8 1999
POPA0008024



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/ Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Fhenanthrene

v Anthracene
i)i-n-butyl Phthalate

' Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Bcnz(a)anthracene
Chiysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fhioranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a4>.)anthracene
Benzo(g,h4)perylene

HC-REF-B
K9807169-010RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
1000
1000
1000
1000
600
1000
3000
500

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
500

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99
1/15/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
560
ND
ND
1700
1500
ND
1100
1100
ND
ND
1200
1000
1500
1800
ND
740

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
07169SVMAY1 - 10RE 1/J8/99

Date:
JAN 2 8 1999

POPA0008025 (Jf)12 4



i
Client:

Matrix:I ciiem:
Project:

^^^^^\OTnnlp

i
Sample Name:

I Lab Code:
Test Notes:

i .'

I

I

i
it
i
I
i
i
l
i
iii
i

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofttran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

^.Anthracene
}ji-n-butyl Phthalate

luoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthTacene
Benzo(g,h4)perylene

H

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-REF-C
K9807169-011RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM .
SIM
SIM
SIM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1III
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98

1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
23
24
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Date:
JAN 2 8 1999

POPA0008026

Result
Notes

00125



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crpwser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
J)i-n-butyl Phthalate

'Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)antnracene
Chrysene
Bis(2-«thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
mdeno( 1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h4)perylene

HC-S-19
K9807169-013RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
2000
600
600
2000
600
2000
10000
2000
2000
2000
2000
2000
2000
2000
1200
2000
6000
2000
2000
2000
4000
4000
2000
4000
4000
2000
4000
4000
4000
4000
2000
2000
2000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
200
200
100
200
200
100
200
200
200
200
100
100
100

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99

ND
ND
ND
ND
ND
3400
ND
ND
ND
ND

16000
2400
6700
ND
ND
ND
ND

56000
17000
ND

170000
150000

ND
130000
110000

ND
160000
92000
160000
190000

ND
20000
54000

*

E
E

E

E
E

*
E
H

3-and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
Estimated concentration; see case narrative.
The analysis was perfonned past the recommended hold time; see case narrative.

Approved By:
07169SVMAY2- 13RE IflSfW

Date:, JANS 8 1999

POPA0008027



1:•
1

i ~ ~ ;

1
H v

1
7 •

1
I •'

1

1

1 •

II

1

T r

1

1
T r

1

1

1

!«
i

Client:
Project:

^ ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2 ,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

^Anthracene
Bji-n-butyl Phthalate
^Fluoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fhioranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(aji)anthracene
Benzo(gii)perylene

*
H

»

Approved By:

07I69SWLAY3- 14R£ 1/2&W

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sediment Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-20 Units: ug/Kg(ppb)
K9807169-014RE Basis: Dry
H

Prep
Method

EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

. EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

3- and 4-Methylphenol coelute.

MRL
2000
600
600
2000
600
2000
10000
2000
2000
2000
1000
2000
2000
2000
1200
2000
6000
2000
1000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000

Dilution
Factor

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

.100
100
100
100

Date Date Result
Extracted Analyzed Result Notes

12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99
12/14/98 1/15/99

ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND

1900
ND
ND
ND
ND
ND
ND
8800
2000
ND

28000
25000
ND

17000
17000
ND
ND

22000
16000
26000
29000
2800
12000

Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

\^s ̂
f In.y3UL/v^>

JAN 2 8
Date:

1999

POPA0008028 Q-frtv]



Client:
Project:

N;Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol.
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

•••Anthracene
JDi-n-butyl Phthalate
' Fluoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fhioranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo{gXi)perylene

HC-S-30
K9807169-017RE
H

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM

' SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

200
60
60
200
60

200
1000
200
200
200
200
200
100
200
120
200
600
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg (ppb)
Basis: Dry

Result
Result
Notes

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99
1/28/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
290
ND
160
ND
ND
ND
ND
1600
380
ND

4200
4000
ND
2700
2500
330
ND
3100
1900
3500
4100
490
1500

*
H

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:
07169SWLAYZ- 17RE 1/2SW

Date: JAN 2 8 1999

POPA0008029 001*8



1 Client:
Project

Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

I

I

Sample Name:

I Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
\nthracene

•butyl Phthalate
'luoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)antbracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)iluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gji,i)perylene

Method Blank
KWG9804280-4

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

Units: ug/Kg(ppb)
Basis: NA

MRL
20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date
Factor Extracted

12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98
12/12/98

Date
Analyzed

1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99
1/19/99

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:

07I69SVM.EE9- MB 1/78/99

Date: JAN 2,8 1999

POPA0008030 MUZ 9



Client:
Project:
;ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'Nnthracene

^ji-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo{b)£luoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gii)perylene

Method Blank
KWG9804290-2

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 35SOA
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3S50A
EPA3550A

Analysis
Method

SIM
SM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Units: ug/Kg(ppb)
Basis: NA

Dilution Date
Factor Extracted

12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98
12/14/98

Date
Analyzed

1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99
1/13/99

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Appr^'OTIrov Date: JAN 2 8 1999

POPA0008031
Page No.:

0013 O
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POPA0008032

00131



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

.eat: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624-06
Sample Matrix: Sediment

Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Sample Name

HC-S-18

Lab Code

K9807169-012DUP

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Duplicate Summary
Total Solids

Date
Analyzed

10/21/98

Units: PERCENT
Basis: WET

Duplicate Relative
Sample Sample Percent Result
Result Result Average Difference Notes

47.0 47.5 47.3 <1

Approved By: Date:
Total Solids/060595

07169ICP.AB1-TSDUP 10/1V»8 POPA0008033 Pugs No.
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06

Sample Matrix: Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Duplicate Summary
Solids, Total Volatile

• Prep Method: NONE
Analysis Method: 160.4M
Test Notes:

Sample Name

HC-S-36

Lab Code

K9807169-001DUP

Date
Analyzed

10/21/98

Units: PERCENT
Basis: WET

Triplicate Relative
Sample Sample Percent Result
Result Result Average Difference Notes

2.30 2.66 2.48 15
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Approved By.
Total SoEds/060595

07I49ICP.AB1-TVSDUP 10O3W8 Pap No.:

POPA0008034 QQ133



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
';

C Jit: Hart Crowser, Inc. Service Request: K9807169
Project: Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98
Sample Matrix: Sediment Date Received: 10/16/98

Date Extracted: NA
Date Analyzed: 10/23,28/98

Duplicate Summary
Inorganic Parameters

Sample Name: HC-S-36 Basis: Dry
Lab Code: K9807169-001DUP
Test Notes:

Duplicate Relative
Analysis Sample Sample Percent Result

Analyte Units Method MRL Result Result Average Difference Notes

Ammonia as Nitrogen mg/Kg(ppm) 350.1M 0.2 12.2 12.3 122 <1
Sulfide, Total mg/Kg(ppm) PSEP 0.7 5.1 13.8 9.4 93 A
Carbon, Total Organic . PERCENT ASTM D4129-82M 0.05 0.69 0.68 0.68 1

Outside acceptance limits; see case narrative.

Approved By: /^L^'_____________________________ Date: f2//A?C
DUP/OJ0597p

07I69WET.UI-DUP 11/IU91 D/-M-»A»»-.
POPA0008035
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It:^j^Br .• 'reject:
Jaample Matrix:

I

I- '
Sample Name:
Lab Code:

^ffest Notes:

i'Analyte

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Matrix Spike Summary
Inorganic Parameters

HC-S-36
K9807169-001MS

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: NA
Date Analyzed: 10/23,28/98

Basis: Dry

CAS
Percent

Spiked Recovery
Analysis Spike Sample Sample Percent Acceptance Result

Units Method MRL Level Result Result Recovery Limits Notes

75-125
60-130
75-125

I Ammonia as Nitrogen ing/Kg (ppm) 350. 1M 0.2 474 12.2 520
'Sulfide, Total mg/Kg(ppm) PSEP 0.7 327 5.1 122
iCarbon, Total Organic . PERCENT ASTMD4129-82M 0.05 3.90 0.69 4.29

1*

i
i
i
i
i

. . A Outside acceptance limits; see case narrative.

v
• ' Approved By: *-^ OxA^ Date:

MS/07Z898p /\
• '. 07169WETU1-MS 1WV98 / \

107
36
92

K / t f i
3OPA0008i



.nt:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Sulfide, Total

COLOMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

HC-S-36
K9807169-001MS,

Matrix Spike/Duplicate Matrix Spike Summary
Inorganic Parameters

K9807169-001DMS

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: NA
Date Analyzed: 10/23/98

Basis: Dry

• • P e r c e n t R e c o v e r y
CAS Relative

Analysis Spike Level Sample Spike Result Acceptance Percent Result,
Units Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

rag/Kg (ppm PSEP 0.7 327 332 5.1 122 210 36 62 60-130 53

Approved By: Date:

POPA0008037
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. Sample Matrix:
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Sample Name:
- • Lab Code:
• Test Notes:

1
, Analyte

• • Sulfide, Total

1

!•
_;_ '

1

1

1

1

1

I . Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624-06 Date Collected: 1 0/1 5/98
Sediment . Date Received: 10/16/98

Date Extracted: NA
Date Analyzed: 11/14/98

Duplicate Summary
Inorganic Parameters

HC-S-36 Basis: Dry
K9807169-001DUPR

Duplicate Relative
Analysis Sample Sample Percent Result

Units Method MRL Result Result Average Difference Notes

mg/Kg(ppm) PSEP 0.7 7.1 7.3 7.2 3

-^\^Y-———^~ Date: \\\l^l
DUP/UZ0597]j

07169WETU1 - DUPR 11/24/98 POPA0008038



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ent:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Matrix Spike Summary
Inorganic Parameters

Sample Name:
Lab Code:
Test Notes:

HC-S-36
K9807169-001MSR

Analyte

Sulfide, Total

Units

ing/Kg (ppm)

Analysis
Method

PSEP

Spike Sample
MRL Level Result

0.7 398 7.1

Spiked
Sample
Result

366

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: NA
Date Analyzed: 11/14/98

Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Recovery Limits Notes

90 60-130

Approved By:
MS/07Z898p

Date:

071S9WET.LJ1 -MSR 11/2*98
POPA0008039
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Sample Matrix:

• . Sample Name:
Lab Code:

^' Test Notes:

r •

Analyte

Sulfide, Total

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

HC-S-36
K9807169-001MSR

Matrix Spike/Duplicate Matrix Spike Summary
Inorganic Parameters

K9807169-001DMSR

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: NA
Date Analyzed: 11/14/98

Basis: Dry

P e r c e n t R e c o v e r y
GAS Relative

Analysis Spike Level Sample Spike Result Acceptance Percent Result
Units Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

nig/Kg (ppm PSEP 0.7 366 277 7.1 366 277 90 98 60-130

T '

DMS/07289%169WET.U1-DMS2 11/24/98

POPA0008040 Q0139



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

nt: Hart Crowser, Inc. Service Request: K9807169
Project: Port of Portland Terminal 4/5624-06 Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: NA
Date Analyzed: 10/22-28/98

Laboratory Control Sample Summary
Inorganic Parameters

Sample Name: Lab Control Sample Basis: Dry
Lab Code: K9807169-LCS
Test Notes:

CAS
Percent

Recovery
Analysis True Percent Acceptance Result CLP

Analyte Units Method Value Result Recovery Limits Notes Qual.

Carbon, Total Organic PERCENT ASTMD4129-82M 0.62 0.62 100 85-115

Approved By: ______/___________________________ Date: < 3 / / / 9 g
LCSA)72B98p

o7.69wrr.ui.LCSp)., van, POPA0008041



I COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request: K.9807169
Port of Portland Terminal 4/5624-06 Date Collected: NA

LCS Matrix: Water Date Received: NA
Date Extracted: NA

, , Date Analyzed: 10/22-28/98

I Laboratory Control Sample Summary
Inorganic Parameters

T , Sample Name: Lab Control Sample Basis: NA

I Lab Code: K9807169-LCS
1 Test Notes:

CAS
Percent

Recovery
Analysis True Percent Acceptance Result

- Analyte Units Method Value Result Recovery Limits Notes

!

I

^' Ammonia as Nitrogen mg/L(ppm) 350.1M 4.04 4.02 100 85-115
IL Sulfide, Total mg/L(ppm) PSEP 0.89 0.92 103 60-130

I

i •

i •

I
I
I
I

Approved By: _______ ^ ___________ Date:
LCS/075898p

•
07169WET.U1-LCS l]/J4ffl8 Page No

POPA0008042 ) Q l 4 l



(_ Jt:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Sulfide, Total

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Laboratoiy Control Sample Summary
Inorganic Parameters

Lab Control Sample
K9807169-LCS

Units

mg/L (ppm)

Analysis
Method

PSEP

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/23/98

Basis: NA

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

0.93 1.89 203 60-130

Outside acceptance limits; see case narrative.

Approved By:
Lcs/orassp

07169WET.UI-LCS2 11/24/98
POPA0008043
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ect:
LCS Matrix:

»i Sample Name:
• Lab Code:
"Test Notes:

I

•Analyte

• Sulfide, Total

I
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•I f

I
I
I
I
I
I
I

Approved By:
LCS/017898p

COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Laboratory Control Sample Summary
Inorganic Parameters

Lab Control Sample
K9807169-LCS

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 11/14/98

Basis: NA

Units

mg/L(ppm)

Analysis
Method

PSEP

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

0.96 0.83 86 60-130

Date:

OT169WET.UI-LCS3 11/7-W8

POPA0008044



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06

Ammonia as Nitrogen
EPA Method 350.1
Units: mg/L (ppm)

CONTINUING CALIBRATION VERIFICATION (CCV)

Service Request: K9807169
Date Collected: NA
Date Received: NA
Date Analyzed: 10/23/98

CCV1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result

True
Value

2.00
2.00
2.00
2.00
2.00

Measured
Value

2.06
1.99
2.05
2.04
2.07

Percent
Recovery

103
100
102
102
102

CONTINUING CALIBRATION BLANK (CCB)

CCB1
CCB 2
CCB 3
CCB 4
CCB 5

Result
Result
Result
Result
Result

MRL

0.05
0.05
0.05
0.05
0.05

Blank
Value

ND
ND
ND
ND
ND

Approved By:
COMBOQCDAMI695

POPA0008045



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

I
t i

I

I
7 t

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06

Service Request: K.9807169
Date Collected: NA
Date Received: NA
Date Analyzed: 10/22-11/14/98

Sulfide, Total
PSEP

Units: mg/L (ppm)

CONTINUING CALIBRATION VERIFICATION (CCV)

True
Value.

CCV1
CCV 2
CCV 3
CCV1
CCV 2
-CCV 3
CCV 4

Result
Result
Result
Result
Result
Result
Result

0.44
0.44
0.44
0.46
0.46
0.46
0.46

Measured
Value

0.45
0.44
0.44
0.45
0.45
0.45
0.45

Percent
Recovery

102
100
100
98
98
98
98

CONTINUING CALIBRATION BLANK (CCB)

CCB1
CCB 2
CCB 3
CCB1
CCB 2
CCB 3
CCB 4

Result
Result
Result
Result
Result
Result
Result

MRL

0.05
0.05
0.05
0.05
0.05
0.05
0.05

Blank
Value

ND
ND
ND
ND
ND
ND
ND

Approved By:
COMBOQCEWM7S95

Q-CCV.XLT

Date:

POPA0008046



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06

Carbon, Total Organic
ASTMD4129-82M
Units: nig/Kg (ppm)
Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

Service Request: K9807169
Date Collected: NA
Date Received: NA
Date Analyzed: 10/28/98

CCV1 Result
CCV 2 Result
CCV 3 Result

True
Value

20.0
20.0
20.0

Measured
Value

19.6
19.0
18.9

Percent
Recovery

98
95
95

CONTINUING CALIBRATION BLANK (CCB)

CCB 1 Result
CCB 2 Result
CCB 3 Result

MRL

0.05
0.05
0.05

Blank
Value

ND
ND
ND

Approved By:
COMBOQCD/OCSM

Q-CCV.XLT

Date:

POPA0008047
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Duplicate Summary
Total Metals

Sample Name:
Lab Code:
Test Notes:

HC-S-34
K9807169-002

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Prep Analysis Sample
Method Method MRL Result

Units: mg/Kg (ppm)
Basis: Dry

Duplicate Relative
Sample Percent Result
Result Average Difference Notes

EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

0.2
5

1.1
23.4
37.1
153
0.20
24
0.4
376

0.3
5
1

23.1
39.5
199
0.23
25
0.4
286

0.2
5
1

23.2
38.3
176
0.2
24
0.4
331

50
<1
10
1
6
26
15
4

<1
27

Approved By: ___
DUPTO1695

071691CP.EA.1-DUP ll/S/98

Date: i f f—

POPA0008048 Page NO

00147



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Matrix Spike Summary
Total Metals

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Sample Name:
Lab Code:
Test Notes:

Analyte

HC-S-34
K9807169-002

Prep Analysis
Method Method MRL

Units: ing/Kg (ppm)
Basis: Dry

CAS
Percent

Spliced Recovery
Spike Sample Sample Percent Acceptance
Level Result Result Recovery Limits

Result
Notes

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zone

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.2
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

100
40
10
40
50
100
0.6
100
10

100

0.2
5

1.1
23.4
37.1
153
0.2
24
0.4
376

19.2
35
92

57.3
78.9
260
0.86
102
7.4
374

19
75
81
85
84
107
110
78
70
NA

30-120
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

A
NA

Outside acceptance limits; see case narrative
Not Applicable; see case narrative.

Approved By: ___
MS/031695

07169ICP.EA1 - Spite I I/SOT

Date:

POPA0008049 *•"*; . 000148



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Soil

Laboratory Control Sample Summary
Total Metals

Sample Name:
Lab Code:
Test Notes:

Laboratory Control Sample
K9807169-LCS

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Units: mg/Kg (ppm)
Basis: Dry

Source: Environmental Resource Associates #238

Analyte

1 Antimony
Arsenic
Cadmium

1 Chromium
Copper
Lead

'Nickel
Silver
Zinc

Prep
Method

EPA 3050A
EPA 3050A
EPA 3050A
EPA 3050A
EPA 3050A
EPA 3050A

7471A
EPA 3050A
EPA 3050A
EPA 3050A

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

59.6
82.4
94.3
97.8

.81.3
190
1.34
164
113
131

Result

58.6
65.1
64.1
71.2
58.9
144
1.16
112
107

' 74.6

Percent
Recovery.

98
79
68
73
72
76
87
68
95
57

Control
Limits

20-180
62-138
55-144
69-131
62-138
60-140
49-151
67-133
65-134
56-144 .

Result
Notes

Approved By: ___
LCS/032293

07I69ICP.EA1-LCSS 1I/V98

Date:

POPA0008050
Page No.:

00149



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Duplicate Summary
Total Metals

Sample Name:
Lab Code:
Test Notes:

HC-WS-01-M
K9807169-018

Units: ug/L (ppV)
Basis: NA

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
vfercury
Nickel
Silver
Thallium
Zinc

Prep Analysis Sample
Method Method MRL Result

CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A

CLFAA
CLFAA
CLFAA
CLFAA

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

0.02
0.5

0.02
0.2
0.1

0.02
0.5
0.2

0.02
0.02
0.5

0.05
0.6
ND
0.5
2

2.85
ND
0.7
ND
0.03
5.2

Duplicate Relative
Sample Percent Result
Result Average Difference Notes

0.05 0.05 <1
0.6 0.6 <1
ND ND -
0.4 0.4 25
1.8 1.9 11

2.93 2.89 3
ND ND
0.7 0.7 <1
ND ND
0.02 0.02 50
5.2 5.2 <1

Approved By:
DUP/031695

07I69ICP.EA2-DUP 11/V98

Date:

POPA0008051 Pnge No.:00150



I

i
i
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Projec't:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Vlercury
'Nickel
Silver
Thallium
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Matrix Spike Summary
Total Metals

HC-WS-01-M
K9807169-018

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analvzed: 11/4/98

Units: ug/L (ppb)
Basis: NA

Prep Analysis
Method Method MRL

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance
Level Result Result Recovery Limits

CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

0.02
0.5
0.02
0.2
0.1
0.02
0.5
0.2
0.02
0.02
0.5

20
20
20
20
20
20
1

20
20
20
20

0.05
0.6
ND
0.5
2

2.85
ND
0.7
ND
0.03
5.2

20.7
21.7
21

20.9
22.1
24.1
0.9

21.1
20.1
21.4

.26.1

103
106
105
102
100
106
90
102
100
107
104

75-125
75-125
75-125
75-125
75-125
75-125
60-130
75-125
75-125
75-125
75-125

Result
Notes

Approved By: ___
MS/031691

07165ICP.EA2-Spike 11/5/S8

Date:

POPA0008052
Pne No.:

00151



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Sample Name:
Lab Code:
Test Notes:

Source:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium
Zinc

Laboratory Control Sample
K9807169-LCS

Inorganic Ventures

Laboratory Control Sample Summary
Total Metals

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Units: ug/L (ppb)
Basis: NA

s

Prep
Method

CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
CLFAA
7471A
CLFAA
CLFAA
CLFAA
CLFAA .

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

True
Value

20
20
20
20
20
20
5.0
20
20
20
20

Result

20.8
21.2
21.0
20.7
20.6
21.2
4.85
20.5
20.5
21.2
20.9

Percent
Recovery

104
106
105
104
103
106
97
103
103
106
105

CAS
Percent

Recovery
Acceptance

Limits

85-115
85-115
85-115
85-115
85-115
85-115
85-115
85-115
85-115
85-115
85-115

Result
Notes

Approved By: _____
LCS/032J95

07I691CP.EA2-LCSW IL/V98

Date:

P.gcNo.:

POPA0008053 00152
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1 . " • • _ . ,^•t. Client:
' J^P Project:

1

1
• ' ICV Source:

• Analyte

Antimony

1 Arsenic
Cadmium
Chromium

1 Copper
Lead
Mercury

1" " Nickel
Silver
Thallium

if

i

i
i
i
i
i
V
1^

Approved By:
1C VHP A/1 02 194

07169ICP.EAI - ICV

1

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Initial Calibration Verification (ICV) Summary
Metals

Units: fig/L (ppb)

Inorganic Ventures ICV

EPA True Percent
Method Value Result Recovery

200.8 50.0 50.0 100
200.8 50.0 51.3 103
200.8 25.0 25.8 103
200.8 20.0 20.6 103
200.8 25.0 25.8 103
200.8 50.0 51.6 103
7471A 5.0 5.21 104
200.8 50.0 50.0 100
200.8 25.0 25.2 101
200.8 50.0 50.7 101
200.8 50.0 50.8 102

--•-"''?<!-— - Date: ^ff^Pf^>
/

11/V9B

POPA0008054 Q



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807169
Date Analyzed: 11/3/98

Initial Calibration Verification (ICV) Summary
Metals

Units: ug/L (ppb)

ICV Source: Inorganic Ventures ICV

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Thallium

>Zinc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

True
Value

50.0
50.0
25.0
20.0
25.0
50.0
5.0

50.0
25.0
50.0
50.0

Result

50.6
53.0
26.4
21.0
26.0
52.5
5.06
51.4
25.3
53.3
52.0

Percent
Recovery

101
106
106
105
104
105
101
103
101
107
104

Approved By: _
ICVEPA/1W194

071691CP.EAJ-ICV{2)

Date:

POPA0008055
Page No.:
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• Analyte
7 7

1 Antimony
Arsenic
Cadmium

1 Chromium
. Copper

Lead

•

Mercury
. Nickel

Silver
• '^_ allriiTn!•
i
i
i
i
i
i
•^
| , Approved By:

CCV 1-3/042795
. , 071691CP.EA.1 -

1

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request: K9807169
Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: ng/L (ppb)

EPA True CCV1 Percent CCV2 Percent CCV3 Percent
Method Value Result Recovery Result Recovery Result Recovery

200.8 25.0 24.8 99 25.2 101 24.7 99
200.8 25.0 - 25.0 100 24.8 99 24.8 99
200.8 25.0 24.8 99 25.2 101 24.8 99
200.8 25.0 25.1 100 24.9 100 25.1 100
200.8 25.0 24.9 100 25.0 100 24.5 98
200.8 25.0 25.0 100 25.5 102 25.1 100
7471A 5.0 5.06 101 5.08 102 5.23 105
200.8 " 25.0 25.0 100 25.2 101 24.7 99
200.8 25.0 24.8 99 25.1 . 100 24.9 100
200.8. 25.0 25.2 101 26.1 104 25.0 100
200.8 25.0 25.2 101 25.1 100 24.9 100

. .

<-^yxL- Date: ///D/'tS
/

CCV 1-3 11/5/98 . Page No.:
POPA0008056 00155



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

.. .Ait: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807169
Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver

illium.
Zinc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0
25.0

CCV4
Result

24.4
25.1
24.6
24.9
24.7
25.5
5.05
24.8
24.7
25.4
25.1

Percent
Recovery

98
100
98
100
99
102
101

• 99
99
102
100

CCV5
Result

24.7
24.7
24.8
25.2
24.9
25.4
5.01
24.9
24.7
25.3
25.3

Percent
Recovery

99
99
99
101
100
102
100
100
99
101
101

CCV6
Result

24.9
25.1
24.9
25.0
24.9
24.9
5.09
24.9
25.1
25.1
25.1

Percent
Recovery

100
100
100
100
100
100
102
100
100
100
100 f

Approved By:
CCV I-3/M2795

07I69ICP.EA1 - CCV 1-3 (2) 11/V98

Date:

POPA0008057
Page Ni
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807169
Date Analyzed: 11/3/98

Analyte

Antimony
Arsenic
Cadmium

I Chromium
, Copper

Lead
Mercury
Nickel
Silver

• ^^ gUinm

lwmc

^v

I
I

,r

i
i
I

i

i

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471 A
200.8
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0
25.0

CCV7
Result

24.6
25.6
24.2
24.0
24.4
25.1

-
24.3
24.2
25.1
25.2

Percent
Recovery

98
102
97
96
98
100
-

97
97
100
101

CCV8
Result

24.7
26.3
24.4
24.8
24.5
25.1

-
24.1
24.2
25.3
25.7

Percent
Recovery

99
105
98
99
98
100
-

96
. 97

101
103

Approved By:
CCV 1-3/042795

07K91CP.EA1-CCV 1-30) 11/3/98

Date:

Page No.:

POPA0008058 00157



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
N
^Client: Hart Crowser, Inc. Service Request: K9807169 /—N

Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Result

Antimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND . ND ND ND
Chromium 200.8 0.06 ND ND ND ND
Copper 200.8 0.1 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Mercury ' 7471A 0.001 ND ND ND ND
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 ND ND ND ND
Thallium 200.8 0.02 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND

Approved By: ___________________^•^^iL^____________ Date:
CCB4SMR1/1W194 /

07169ICPXA1 - CCB 11/5/98 .»-»._ Page No.:
POPA0008059
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

-Client: Hart Crowser, Inc. Service Request: K9807169
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98.

Continuing Calibration Blank (CCB) Summary
Metals

Units: jig/L (ppb)

EPA CCB5 CCB6 CCB7 CCB8
Analyte Method MRL Result Result Result Result

Antimony 200.8 . 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND ND
Chromium 200.8 0.06 ND ND ND ND
Copper 200.8 0.1 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Mercury . 7471A 0.001 ND ND -
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 ND ND ND ND
Thallium 200.8 0.02 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND

Approved By: _______________________,-^f ^.__________ Date:
CCB4SMRL/1W194 /

071«9ICP£A1-CCB(5) ll/S/98 POPA0008060 PogeNo.:

001^9



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client:
Project
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Prep Method: EPA 3550B
Analysis Method: NWTPH-Dx

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-44
HC-S-43
HC-S-42
HC-S-41
HC-S-18
HC-S-19
HC-S-20
HC-S-21
HC-S-31
HC-S-30
HC-S-36
HC-S-36
Method Blank
Lab Control Sample
Lab Control Sample
Lab Control Sample

Lab Code

K9807169-001
K9807169-002
K9807169-003
K9807169-004
K9807169-005
K9807169-006
K9807169-007
K9807169-008
K9807169-009
K9807169-012
K9807169-013
K9807169-014
K9807169-015
K9807169-016
K9807169-017
K9807169-001Dup
K9807169-001MS
K981028-MB
K981028-LCS
K981028-LCS2
K981028-LCS3

Surrogate Recovery Summary
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/3-4/989

Test
Notes

Units: PERCENT
Basis: NA

P e r c e n t R e c o v e r y
o-Terphenyl Chlorohexadecane

94
92
67
90
85
88
84
86
84
86
83
82
82
85
82
89
83
90
95
91
93

93
96
69
92
87
92
87
88
85
89

118
89
87
88
84
90
75
91
94
92
89

CAS Acceptance Limits: 50-150 50-150

Approved By:
SUR2/(XSII97p

07I69PHCJW1 - SUR ll/IMW

Date:

POPA0008061
Page No.: fat\

00160



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Sample Name:
Lab Code:
Test Notes:

HC-S-36
K9807169-001Dup

Duplicate Summary
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/3-4/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane

xPhytane
rFluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100 '
25
0.5
0.5
0.5

Sample
Result

<100
160

<100
ND
ND
0.5

Duplicate
Sample
Result

<100
160

<100
0.6
ND
0.5

Averaj

<100
160

<100
NC
ND
0.5

Relative
Percent Result

Notes

NC

I
Approved By:

07169PHCJWI-DUP \V\1KH

Date:

POPA0008062
Page No.:

00161



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Matrix Spike Summary
Northwest TPH-Dx

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/3-4/98

Sample Name:
Lab Code:
Test Notes:

HC-S-36
K9807169-00 IMS

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil

Prep
Method

Analysis
Method MRL

EPA 3550B NWTPH-Dx 25
EPA 3550B NWTPH-Dx 100

Spike
Level

1400
1400

CAS
Percent

Spiked Recovery
Sample Sample Percent Acceptance
Result Result Recovery Limits

<100
160

510
570

36
29

50-150
50-150

Result
Notes

A
A

Outside acceptance limits; see case narrative.

Approved By:
M&TOOWTp

07169PHCJWI - MS U/lWS

Date: |l fit
POPA0008063 PtgcNoj

00162



I COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981028-LCS

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/3/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

EPA3550B NWTPH-Dx
EPA 3550B NWTPH-Dx

1000
1000

320
320

32
32

50-150
50-150

i*
i
i
i
I
i
i

Outside acceptance limits; see case narrative.

Approved By:

I
\JLCS«20597p

07169PHCJW) - LCS 11/12/98

Date:

POPA0008064

Result
Notes

A
A

Page No-
00163



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807169
Project: Port of Portland Terminal 4/5624-06 Date Collected: NA
LCS Matrii: Sediment Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/3/98

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name: Lab Control Sample Units: ing/Kg (ppm)
Lab Code: K981028-LCS2 Basis: Dry
Test Notes:

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Pencil Pitch EPA3550B NWIPH-Dx 260 220 85 50-150

LCS/020»7p
07I69PHCJWI-LCS(I) 1I/1JS8

Approved By: ̂ \ As^TS'S'___________________________ Date:

POPA0008065 OOTB4



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981028-LCS3

Laboratory Control Sample Summary
Northwest TPH-Dx

Service Request: K9807169
Bate Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/3/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte
Prep

Method
Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

Diesel
Pencil Pitch

EPA3550B NWTPH-Dx 1000 980 98 50-150
EPA3550B NWTPH-Dx 260 270 104 50-150

Approved By:
LCS/020S97p

07I69PHCJWI - LCSO)

Date:

P»8« No.:

POPA0008066 001 &5



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

/Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Prep Method:
Analysis Method:

Sample Name

HC-S-36
HC-S-39
HC-S-43
HC-S-36
HC-S-36
Lab Control Sample
Method Blank

EPA3550A
8081A

Surrogate Recovery Summary
Qrganochlorine Pesticides

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Lab Code

K9807169-001
K9807169-004
K9807169-007
K9807169-001MS
K9807169-001DMS
KWG9804237-3
KWG9804237-4

Test
Notes

Units: PERCENT
Basis: NA

P e r c e n t R e c o v e r y
Tetrachloro-m-xylene Decachlorobiphenyl

75
63
63
72
71
82
86

NA
74
65
65
95
95

104

NA

CAS Acceptance Limits:

Not Applicable; see case narrative.

20-107 20-142

Approved By:
SUR2/111397p

07169SVG.BJI -SUR2 1/7/99

Date: /- /> 99

POPA0008067
Page No.: i—,
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

iject:
, Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Sample Name:
f^ab Code:
Test Notes:

HC-S-36
K9807169-001MS,

Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides

K9807169-001DMS
Units: ug/Kg(ppb)
Basis: Dry

. Analyteigamma-BHC (Lindane)
;Heptachlor

• Aldrin

P e r c e n t R e c o v e r y
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result
Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

11

I 'Dieldrin
Endrin

EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A

8081 A
8081A
8081A
8081A
8081A
8081A

20
20
20
20
20
20

13
13
13
13
13
13

13
13
13
13
13
13

ND
ND
ND
ND
ND
ND

9
10
10
10

. 10
10

10
- 10.

10
10
10
10

69
77
77
77
77
77

77
77
77
77
77
77

20-141
20-108
20-181
20-183
20-164
20-185

I
I
I
I
I
I

Approved By:

I

'JM;
DMS/01Q597B71WSVG.BJ1-DMS 1/7/99

Date: /- 7- 99

POPA0008068
PigeNo.:

00167



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

.ilient:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Laboratory Control Sample Summary
Organochlorine Pesticides

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9804237-3

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 12/9/98
Date Analyzed: 12/24/98

Units: ug/Kg (ppb)
Basis: Dry

Analyte

gamma-BHC (Lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
4,4'-DDT

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

8081A
8081A
8081A
8081A
8081A
8081A

13
13
13
13
13
.13

12
11
11
14
10
15

92
85
85
108
77
115

21-123
31-112
26-127
18-161
32-135
30-146

Approved By: Date:
LCS/OI07S7p

07169SVGJBJI-LCS 1/W9
POPA0008069

Page No.:

00168



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client: Hart dowser, Inc.
Project: Port of Portland Terminal 4/5624-06

Service Request: K9807169
Calibration Date: 11/14/98

Date Analyzed: 12/24/98

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
gamma-Chlordane
Endosulfanl
alpha-Chloidane
Dieldrin
4,4'-pDE
Endiin
Endosulfan II
4,4'-pDD
Endiin Aldehyde
Endosulfan Sulfate
4,4'-DDT
Endiin Ketone
Methoxychlor
Toxaphene

Continuing Calibration Verification (CCV) Summary
Organochloiine Pesticides

EPA Method 8081A
Units: ng/mL (ppb)

True
Value

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
1000

CCV1
Result

50
48
52
48
54
51
52
53
55
56
51
51
55
50
51
51
53
57
55
57
1070

Percent
Recovery

100
96
104
96
108
102
104
106
110
112
102
102
110
100
102
102
106
114
110
114
107

CCV2
Result

52
51
53
51
55
52
53
51
48
52
51
52
60
50
51
50
45
56
53
57
966

Percent
Recovery

104
102
106
102
110
104
106
102
96
104
102
104
120
100
102
100
90
112
106
114
97

I
I
I
I
I
I

Approved By: _
CCV 1-4/102194

07169SVG.BJ1-CCV1-4 1/7/99

Date:

POPA0008070



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624-06

Service Request: K9807169
Calibration Date: 11/14/98

Date Analyzed: 12/24/98

Continuing Calibration Blank (CCB) Summary
Organocblorine Pesticides

EPA Method 8081A
Units: ng/mL (ppb)

Analyte

alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
Heptachlor Epoxide
garnma-Chlordane
Endosulfan I
alpha-Chlordane
Dieldrin
4,4'-pDE
Endrin
Endosulfan n
4,4'-DDD
•Endiin Aldehyde
.findosulfan Sulfate
4,4'-DDT
Endrin Ketone
Methoxychlor
Toxaphene

MRL

5
5
5
5
5
5
5
5
f
5
5
5
5
5
5
5
5
5
5
5

250

CCB1
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

CCB2
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
UtCCBMRiyi20S94

•tihsrh
07169SVO3JI-CCBMIU. 1/7/99

Date:

POPA0008071
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Sample Matrix:

3 f

I

7 1 .

I Prep Method: EPA 5030B
" Analysis Method: 8260B

I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Tenninal 4/5624-06
Sediment

Sample Name

t

'

'

I iHC-S-36
fHC-S-34
'HC-S-40
'HC-S-39
'HC-S-38
HC-S-44

'HC-S-43
•. HC-S-42
HC-S-41

C-S-19

I

i
i
i
i
i
i
i
i

.HC-S-30
Method Blank

• Method Blank
Lab Control Sample

'HC-S-38
:HC-S-38

Surrogate Recovery Summary
Volatile Organic Compounds by GC/MS

Lab Code

K9807169-001
K9807169-002
K9807169-003
K9807169-004
K9807169-005
K9807169-006
K9807169-007
K9807169-008
K9807169-009
K9807169-010
K9807169-011
K9807169-013
K9807169-014
K9807169-017
KWG9803744-1
KWG9803767-1
KWG9803744-2
K9807169-005MS
K9807169-005DMS

Test P e r c e
Notes Dibromofluoromethane

88
89
87
87
87
83
82
83
85
84
89
87
82
89
86
99
93
98
94

Service Request K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/29-30/98
Date Analyzed: 10/29 - 10/31/98

Units: PERCENT
Basis: Dry

n t R e c o v e r y
Toluene-d8 4-Brbmofluorobenzene

CAS Acceptance Limits:

Outside acceptance limits; see case narrative.

. Approved By:
SUR3QC.XLT_SUR/0107199ta

OTI69VOA.MB4 - SUR I I/IMS

75-132

Date:

106
108
112 A
111 A
106
109
109
104
110 A
102
113 A
110 A
106
113 A
108
109
103
96
98

85-109

POPA0008072

89
98
96
89
85
93
91
90
93
92
103
92
96
101
98
108
100
89
90

49-131

Page No.:

00171



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

C .:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

HC-S-38
K9807169-005MS
FH

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compounds by GC/MS

K9807169-005DMS

Analyte

Benzene
Trichloroethene (TCE)
Toluene
1,2-Dichlorobenzene

Service Request: K9807169 f—N
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/31/98
Date Analyzed: 10/31/98

Units: ug/Kg (ppb)
Basis: Dry

P e r c e n t R e c o v e r y
CAS Relative

Result
: Notes

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Analysis
Method

8260B
8260B
8260B
8260B

Spike Level
MRL

10
10
10
10

MS

110
no
110
110

DMS

110
110
no
110

Sample
Result

ND
ND
ND
ND

Spike Result
MS

110
110
110
95

DMS

99
99
97
73

MS

100
100
100
86

Acceptance Perce
DMS

90
90
88
66

Limits

57-121
45-127
34-134
34-131

Differs

11
11
13
26

F
H

The MRL is elevated because of the low percent solids in the sample as received.
The analysis was performed past the recommended hold time; see case narrative.

Approved By:.
SUR3QCXLT

Date:

AS 11/12/98 PageNet:

POPA0008073 001*72



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Laboratory Control Sample Summary
Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9803744-2

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10/29/98
Date Analyzed: 10/29/98

Units: ug/Kg(ppb)
Basis: Dry

Analyte
Prep

Method
Analysis
Method

True
Value

CAS
Percent

Recovery
Percent Acceptance

Result Recovery Limits
Result
Notes

Benzene
Trichloroethene (TCE)
Toluene
1,2-Dichlorobenzene

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

8260B
8260B
8260B
8260B

50
50
50
50

49
49
50
47

98
98
100
94

78-116
79-119
77-118
79-120

Approved By: Date:
SUR3QC.XLT_LCSTO107l»8a

07169VOA.MB4-LCS 1I/12AB

POPA0008074

OAL73



COLUMBIA ANALYTICAL SERVICES, INC.

I .t:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water"

HC-RB-101
K9807169-025MS

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compounds by GC/MS

K9807169-025DMS

Service Request: K9807169 /—\
Date Collected: 10/15/98

f

Date Received: 10/16/98
Date Extracted: 10/31/98
Date Analyzed: 10/30-10/31/1998

Units: ug/L (ppb)
Basis: NA

P e r c e n t R e c o v e r y
CAS Relative

Analyte

Benzene
Trichloroethene (TCE)
Toluene
1,2-Dichlorobenzene

Prep
Method

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

Analysis
Method

8260B
8260B
8260B
8260B

Spike Level
MRL MS

0.5 10
0.5 10
0.5 10
0.5 10

DMS

10
10
10
10

Sample
Result

ND
ND
0.8
ND

Spike Result
MS

10
11
11
9.7

DMS

9.9
8.7
9.7
8.6

MS

100
110
102
97

Acceptance Percent
DMS

99
87
88
86

Limits

65-138
58-146
68-135
71-121

Difference

1
13
15
12

Resu:
Notes

t

Approved By: Date: // Y

POPA0008075



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Laboratory Control Sample Summary
Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9803732-2

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10/29/98
Date Analyzed: 10/29/98

Units: ug/L(ppb)
Basis: NA

Analyte
Prep

Method
Analysis
Method

True
Value

CAS
Percent

Recovery
Percent Acceptance

Result Recovery Limits
Result
Notes

Benzene
Trichloroethene (TCE)
Toluene
1 ,2-Dichlorobenzene

EPA 5030B
EPA 5030B
EPA 5030B
EPA 5030B

8260B
8260B
8260B
8260B

10
10
10
10

9.2
9.4
9.4
8.3

92
94
94
83

77-114
69-124
75-118
80-108

POPA0008076

Approved By: Date:
SUR3QC.XLT LCS«)I07I»8»

07169VOA.MB7-LCS 11/12/98 Page No-



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Prep Method: EPA5030B
Analysis Method: 8260B

Sample Name

HC-WS-01-M
HC-WS-01-B
HC-WS-02-M
HC-WS-02-B
HC-WS-03-M
HC-WS-03-B
HC-EB-100
F" "'B-lOl
K .od Blank
Method Blank
Method Blank
Lab Control Sample
Matrix Spike
Duplicate Matrix Spike

Surrogate Recovery Summary
Volatile Organic Compounds by GC/MS

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/29 -10/31/98
Date Analyzed: 10/29 - 10/31/98

Lab Code

K9807169-018
K9807169-019
K9807169-020
K9807169-021
K9807169-022
K9807169-023
K9807169-024
K9807169-025
KWG9803732-1
KWG9803752-3
KWG9803770-1
KWG9803732-2
K9807169-025MS
K9807169-025DMS

Test
Notes

Units: PERCENT
Basis: NA

P e r c e n t R e c o v e r y
Dibromofluoromethane Toluene-d8 4-Bromofluorobenze.

100
99

100
101
100
101
100
101
98

100
105
94

103
110

100
98
99
98
99
99
98
95
99
96
99

102
101
95

87
86
90
88
85
83
92
92
91
94
88
98
99
99

CAS Acceptance Limits: 89-111 89-111 79-126

Approved By:
SUR3QC.XLT SUR/01071W8a

07169VOA.MB7 - SUR 11/13/98

POPA0008077 ~

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
: Port of Portland.Terminal 4/5624-06

Sample Matrix: Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

, v"rep Method:
• Analysis Method:

EPA 3550A
SIM

ISample Name Lab Code
Test P e r c e n t

Notes 2FPHL PHLD6 NBZ

53
58
61
43
65
51
49
67
66
55
72
73
55
62

HC-S-36

1

I'iC-S-34
rfC-S-40
HC-S-39

|
'"f*C-S-38

rfC-S-44
HC-S-43

1' '3C-S-42
HC-S-41
HC-REF-Bipr
HC-S-20

i?IC-S-30

1
•

•iZFPHL
>HLD6

• >JBZ
•2FBPH
, ..146TBPHL
• fPH

*Li
V

Approved By:
SUR<K>S15#1<i9SvM.E£

1

K9807169-001
K98071 69-002
K9807169-003
K9807169-004
K98071 69-005
K9807169-006
K9807169-007
K9807169-008
K9807169-009
K9807169-010
K9807169-011
K9807169-013
K9807169-014
K9807169-017

CAS Acceptance Limits:

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-dl 4

Outside acceptance limits; see case narrative.

C
•5 -rar 1/17/99

44

47

51

40
48
43
34
52
45
43
46
52 •
40
44

31-106

^QWwfl-

51
56
61
47
61
53
48
62
58
50
43
68
50
58

37-104

:>

22-123

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/27/98
Date Analyzed: 12/5-6/98

Units: PERCENT
Basis: NA

R e c o v e r y
2FBPH 246TBPHL

46
51
53
40
53
45
40
54
50
43
48
53
43
42

15-117

Date:

58
65
75
66
63
67
64
69
58
68
69
56
60
70

12-116

JAN £ 8 1999

POPA0008078

TPH

73
78
87
79
96
78
77
93
79
85
90
192 A
89
83

19-140

Page No.:

00177



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

C .t: Hart Crowser, Inc. Service Request: K9807169 f N.
Project: Port of Portland Terminal 4/5624-06 Date Collected: 10/15/98 '
Sample Matrix: Sediment Date Received: 10/16/98

Date Extracted: 10/27/98
Date Analyzed: 12/4-5/98

Surrogate Recovery Summary
Base Neutral/Acid Semrvolatile Organic Compounds

Prep Method: EPA3550A Units: PERCENT
Analysis Method: SIM Basis: NA

Test P e r c e n t R e c o v e r y
Sample Name Lab Code Notes 2FPHL PHLD6 NBZ 2FBPH 246TBPHL TPH

HC-S-19 K9807169-013MS 50 40 72 52 60 NA
HC-S-19 K9807169-013DMS 46 52 61 50 63 NA
Lab Control Sample KWG9803700-3 27 A 45 58 67 12 79
Method Blank KWG9803700-4 3 A 24 A 61 77 2 A 85

CAS Acceptance Limits: 31-106 37-104 22-123 15-117 12-116 19-140

2EPHL 2-Fluorophenol
PHLD6 Phenol-d5
NBZ Nitrobenzene-d5
2FBPH 2-Fluorobiphenyl
246TBPHL 2.4,6-Tribromophenol
TPH p-Terphenyl-dl4

A Outside acceptance limits; see case narrative.
NA Not Applicable; see case narrative.

JAN 2 8 1999
Approved By: _______________________V-A-^*"*^ Date: ___________
sum/asms

071«9SVM.EE6-,url/Z8W POPA0008079
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

it:
_ jject:

I Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

( •

I
Surrogate Recovery Summary

Base Neutral/Acid Semivolatile Organic Compounds
r •, Prep Method:
• Analysis Method:

EPA 3520B
SIM

Sample Name

HC-WS-01-M
HC-WS-01-B
HC-WS-02-M
HC-WS-02-B
HC-WS-03-M

i HC-WS-03-B
HC-RB-100

? HC-RB-101
i Lab Control Sample

Lab Control Sample
od Blank

i
i

' i

r

it
? i

4

i

]

i

I

Lab Code
Test
Notes 2FPHL

P e r c e n t
PHLD6 NBZ

Service Request: K9807169
Date CoUected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/19/98
Date Analyzed: 11/13-27/98

Units: PERCENT
Basis: NA

TPH

K9807169-018
K9807169-019
K98071 69-020
K9807169-021
K98071 69-022
K9807169-023
K9807169-024
K98071 69-025
KWG9803582-3
KWG9803582-4
KWG9803582-5

58
57
56
58
63
50
63
52
64
21
50

45
48
47
48
50
39
50
43
72
39
57

57
56
56
53
59
49
57
49
69
36
62

53
50
50
51
49
48
63
50
70
48
67

109
96
92

101
94
82
91
86
79
66
47

87
83
87
90
95
75
99
81
92
73

115

CAS Acceptance Limits: 12-123 13-121 25-117 26-97 10-134 22-141

2FPHL
. ,PHLD6

NBZ
'2FBPH
.246TBPHL
•TPH

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-dl4

Approved By: Date:. JAN 2 8 1999
SUM*MJ3?16»SVM.EE1 -sin 1/27/99 POPA0008080



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Cl )
Project:
Sample Matrix:

Hart dowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

HC-S-19
K9807169-013MS, K9807169-013DMS

Service Request: K9807169 /—\
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/27/98
Date Analyzed: 12/5/98

Units: ug/Kg(ppb)
Basis: Dry

P e r c e n t R e c o v e r y
CAS Relative

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

Prep Analysis Spike Level . Sample Spike Result
Method Method MRL MS DMS Result MS DMS MS DMS

Advisory
Limits

Percent
Difference

Result
Notes

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

SIM
SIM
SIM
SIM

20
20
61
20

250
250
250
250

230
230
230
230

110
6100
ND

68000

280
NA
99

NA

200
NA
92

NA

68
NC
40
NC

39
NC
40

.NC

20-99
26-104
10-145
18-144

54
NC
<1
NC

NA Not Applicable; see case narrative.

Approved By:. Date: JAN 2 8 1999

POPA0008081
D7I69SVKLEE5-DMS 1/37/99

00180



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

1 •'

I

I

I

I

I

Jlient: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624-06

Service Request: K9807169
Date Collected: NA

LCS Matrix: Sediment

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9803700-3

Analyte

Phenol
Acenaphthene
Pcntachlorophenol
Pyrene

Date Received: NA
Date Extracted: 10/27/98
Date Analyzed: 12/4/98

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

Units: ug/Kg(ppb)
Basis: NA

CAS
Percent

Recovery
Advisory

Limits

21-110
29-109
10-120
39-149

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM

True
Value

250
250
250
250

Percent
Result Recovery

Result
Notes

161
6

199

44
64
2
80

I

r

I Outside acceptance limits; see case narrative.

Approved By:
JAN 2 S 1999

Date:

i 1/27/99 Page No.:

POPA0008082



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

.Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Water

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 10/19/98
Date Analyzed: 11/13/98

Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

Analyte

Lab Control Sample
KWG9803582-3, KWG9803582-4

Prep
Method

Analysis
Method

True Value
LCS DLCS

Units: ug/L(ppb)
Basis: NA

P e r c e n t R e c o v e r y
CAS Relative

Result Acceptance Percent
LCS DLCS LCS DLCS Limits Difference

Result
Notes

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

EPA 3520B
EPA 3520B
EPA3520B
EPA 3520B

SIM
SIM
SIM
SIM

2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5

.1-9
1.6
1.2
2.3

1.0
1.1
1.2
1.7

76
64
48
92

40
44
48
68

38-110
28-111
23-117
32-152

47
37
<1
30

Approved By: Date: JAN 2 8 1999
DLCS/080797p

07169SVM£E1-DLCS l/M/99

POPA0008083
r-i
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

.t: Hart Crowser, Inc.
ect: . Port of Portland Terminal 4/5624-06

Sample Matrix: Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

, J>rep Method: EPA 3550A
• *oialysis Method: SIM

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 12/12/98
Date Analyzed: 1/13-19/99

Units: PERCENT
Basis: NA

T '

i
i
i

Sample Name

HC-S-36
'lC-S-34
JC-S-40
3C-S-39

;3C-S-38
..iC-S-44
HC-S-43
'3C-S-42
.3C-S-41
HC-REF-B
•? 19

I

I

I

I

i
i
i
i
i

Lab Control Sample
r.vlethod Blank

Lab Code

K9807169-001RE
K9807169-002RE
K9807169-003KE
K9807169-004RE
K9807169-005RE
K9807169-006RE
K9807169-007RE
K9807169-008RE
K9807169-009RE
K9807169-010RE
K9807169-013RE
K9807169-017RE
KWG9804280-3
KWG9804280-4

Test
Notes 2FPHL

50
61
50
50

NA
NA
NA
NA
NA
NA
NA
64
60
40

P e r
PHLD6

61
67
57
54

NA
NA
NA
NA
NA
NA
NA
65
72
49

c e n t
NBZ

60
60
49
44

NA
NA
NA
NA
NA
NA
NA
50
74
55

R e c
2FBPH

54
60
53
48

NA
NA
NA
NA
NA
NA
NA
59
63
48

o v e r y
246TBPHL

81
65
64
54

NA
NA
NA
NA
NA
NA
NA
65
68
34

TPH

95
86
97
80

NA
NA
NA
NA
NA

. NA
NA
92
82
77

tZFPHL
?HLD6

'2FBPH
'.46TBPHL

CAS Acceptance Limits:

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-dl 4

Not Applicable; see case narrative.

/Approved By:
-UR6/OS2595

071 69SVM.EE9- sur 1/18/99

31-106. 37-104 22-123 15-117 12-116

Date: JAN 2 8 m

19-140

POPA0008084 tT(!M83



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

C jt: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624-06
Sample Matrix: Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Prep Method: EPA 3550A
Analysis Method: SIM

Sample Name

HC-SEF-C
HC-S-20
Lab Control Sample
Method Blank

Lab Code
Test
Notes 2FPHL

P e r c e n t
PHLD6 NBZ

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 12/14/98
Date Analyzed: 1/13-15/99

Units: PERCENT
Basis: NA

R e c o v e r y
2FBPH 246TBPHL TPH •—>

K9807169-011RE
K9807169-014RE
KWG9804290-1
KWG9804290-2

56
NA
58
51

63
NA
70
57

64
NA
72
67

59
NA
68
61

75
NA
64
50

101
NA
87
81

CAS Acceptance Limits: 31-106 37-104 22-123 15-117 12-116 19-140

2FPHL 2-Fluorophenol
PHLD6 Phenol-d5
NBZ Nitrobenzene-d5
2FBPH 2-Fhiorobiphenyl
246TBPHL 2,4,6-Tribromophenol
TPH p-Terphenyl-dl4

NA Not Applicable; see case narrative.

Approved By: Date:. JAN 2 8 199S

POPA0008085 0 01 & 4 r
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

•
Project:

•
Sample Name:
Lab Code:
Test Notes:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06

Service Request: K9807169
Date Collected: NA

LCS Matrix: Sediment

Lab Control Sample
KWG9804280-3

Analyte

Phenol
Acenaphthene
PentacMorophenol
Pyrene

Date Received: NA
Date Extracted: 12/12/98
Date Analyzed: 1/13/99

Laboratory Control Sample Summary
Base Neutral/ Acid Semivolatile Organic Compounds

Units: ug/Kg(ppb)
Basis: NA

CAS
Percent

Recovery
Advisory

Limits
Prep

Method

EPA3550A
EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM

True
VaJue

240
240
240
240

Percent
Result Recovery

Result
Notes

190
170
180
230-

79
71
75
96

21-110
29-109
10-120
39-149

Approved By: __
LCS/515S5

07I69SVM.EE9-1CS l/M/99

Date: JAN 2 8 1999

POPA0008086 W85



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
LCS Matrix:

Sample Name:
Lab Code:
Test Notes:

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Date Extracted: 12/14/98
Date Analyzed: 1/13/99

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

Lab Control Sample
KWG9804290-1

Units:
Basis:

ug/Kg (ppb)
NA

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

Prep
Method

Analysis
Method

True
Value

CAS
Percent

Recovery
Percent Advisory

Result Recovery Limits
Result
Notes

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

SIM
SIM
SIM
SIM

250
250
250
250

190
180
190
250

76
72
76
100

21-110
29-109
10-120
39-149

Approved By:. Date:
ICSISl&l

07K9SVMAY3-1CS \rOI99

JAN £ 8 1999

POPA0008087
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INFORMATION
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Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

..Project/Client Work Order K98 0 Ili /
Cooler received on
1 .

and opened on •/&//(./ ?£ by
~ ——

Were custody seals on outside of cooler?
If yes, how many and where?_

2.

3.

4.

5.
6.
7.

8.
P.
10.

;ii.
12.

Were seals intact and signature &. date correct?
coc# _
Temperature of cooler(s) upon receipt: *>*-

Temperature Blank:
Were custody papers properly filled out (ink, signed, etc.)?
Type of packing material present _
Did all bottles arrive in good condition (unbroken)?
Were all bottle labels complete (i.e. analysis, preservation, etc.)?

Did all bottle labels and tags agree with custody papers?
Were the correct types of bottles used for the tests indicated?
Were all of the preserved bottles received at the lab with the appropriate pH?
Were VOA vials checked for absence of air bubbles, and if present, noted below?
Did the bottles originate from CAS/K or a branch laboratoi

Explain any discrepanc o
9.

Samples that required preservation or received outside of temperature range at the labfcircle)
r/ir ^,^~

Sample ID Reagent Volume Lot Number Tniriak

POPA0008089

00188



-I. •
i Y

Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

^Project/Client

I

I

I
f ''

i•>,ii
i » .'.•-i«

1 Cooler received Qn/f//6/f& and opened on _/
1.

7

Work Order K98_

by.
Were custody seals on outside of cooler?
If yes, how many and where?_

/
YES

2.
3.

4. •

5.
6.
7.

8.
9.
10.

ii.
12.

Were seals intact and signature &. date correct?
COC# "
Temperature of cooler(s) upon receipt:

Temperature Blank: ^
Were custody papers properly filled out (Ink, signed, etc.)?
Type of packing material present _
Did all bottles arrive in good condition (unbroken)?

Were all bottle labels complete (i.e. analysis, preservation, etc.)?
Did all bottle labels and tags agree with custody papers?
Were the correct types of bottles used for the tests indicated?
Were all of the preserved bottles received at the lab with the appropriate pH?
Were VOA vials checked for absence of air bubbles, and if present, noted below?
Did the bottles originate from CAS/K or a branch laboratory? __________

Explain any discrepancies.

* i

I
j i

I
; '•

I
1 I

I
> !

I
I ;

!

r

Samples that required preservation or received outside of temperature range at the labCcircle)
Sample ID Reagent Volume Lot Number Tnirtal5

POPA0008090

00189
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Sediment and Tissi,. l̂  mistry
1317 South ISIhAve. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222 • FAX (360) 636-1068

( t

PAGE

. t .. " I
Shff:

OF COGO tr\>

PROJECT NAME

PROJECT NUMBER

PROJECT MANAGER

COMPANY/ADDRESS

SAMPLER'S SIGNATU

FAX*

1AMPLE I.D. DATE TIME LAB I.Di MATRIX

c:
c

REMARKS

Z Z z 7 Z
1 Z Z Z Z

7 Z
Jl r

t L4- z z z7 z
7 y z z

Z z z
7 Z Z

REPORT REQUIREMENTS

_ I. Routine Report: Method
Blank, Surrogate, as
required

__ II. Report Dup., MS, MSD as
required

III. Data Validation Report
(includes all raw data)

. IV. CLP Deliverable Report

INVOICE INFORMATION
P.O. # ____________
Bill To: '________

Circle which melals are to be analyzed:

SMS Metals:
CA Melals:

A,'

TURNAROUND REQUIREMENTS
___ 24 hr. ___48 hr.

5 Day
V* Standard (10-15 working days)

___ Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:

Requested Report Data

SQUISHED BY/ i

'=_ Wf'/U
nature^ Dafe/TimA y^

<M ..JW fi& (£0
Firm

RELINQUISHED BY:

Signature Date/Time

Printed Name Firm

Signature

RELINQUISHED BY:

Dl ne

Printed Name Firm



: /ficcil
Services""

Ow/ierf Company

CHAIN OF C TODY
Sediment and Tissu .iemistry

1317 South 13lhAve. • Kelso, WA 98626 • (360)577-7222 • (800)695-7222 • FAX (360) 636-1068
PAGE

SR#:____
. OF _____ COC

SAMPLE I.D. DATE REMARKS

X x X
L X

- n X X X X X
X X X X X X

X X
X X X X X X Y

REPORT REQUIREMENTS

_ I. Routine Report: Method
Blank, Surrogate, as
required

_ II. Report Dup., MS, MSD as
required

III. Data Validation Report
(includes all raw data)

. IV. CLP Deliverable Report

V. EDO

INVOICE INFORMATION
P.O. # ____________
Bill To: ___________

Circle which malals are to be analyzed:

SMSMelats:
CA Metals:

TURNAROUND REQUIREMENTS
___ 24 hr. ___48 hr.

5 Day
Standard (10-15 working days)
Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:



r. .• t *• *• V IV~" C •""' '" • " " • ' -
Serviced Sediment and Tissu.̂  amistry
- -- 1317 South 13th Ave. • Kelso.WA 98626 • (360)577-7222 • (800)695-7222 • FAX (360) 636-1068

PAGE
Snw;

OF

( [

I'-.COG

PROJECT NAME

PROJECT NUMBE
/

PROJECT MANAGER

COMPANY/ADDRESS

PHONE U

SAMPLER'S SIGNATURE

FAXff

SAMPLE I.D. DATE TIME LAB I.D. MATRIX/ ^

/ i ;
13.

X X x
n

X X

t

REPORT REQUIREMENTS

__ I. Routine Report: Method
Blank, Surrogate, as
required

_ II. Report Dup., MS, MSD as
required

I. Data Validation Report
(includes all raw data)

_ IV. CLP Deliverable Report

INVOICE INFORMATION
P.O. # ____________
Bill To: ___________

Clrcla which melals are lo be analyzed:

SMS Metals: (As) ICdH CrV V.CJ IPb VH

TURNAROUND REQUIREMENTS

___ 24 hr. ___48 hr.
___5 Day

Standard (10-15 working days)
Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:

/Prinlod Nlamn



Columbia HWCR°WSER|NC.
Analytical JflN 2 8 1"9
Services "t Portland Office

An Employee-Owned Company

December 17, 1998 Service Request No: K9807097

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
LakeOswego, OR 97035

Re: Port of Portland Terminal 45624

Dear Howard:

Enclosed are the results of the sample(s) submitted to our laboratory on October 14, 1998. For
your reference, these analyses have been assigned our service request number K9807097.

All analyses were performed according to our laboratory's quality assurance program. All results
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 243.

Respectfully submitted,

Columbia Analytical Services, Inc.

ichard Craven
Project Chemist

RAC/td Page 1 of.

POPA0008094

| ,i 17 South 13th Avenue • P.O. Box 479 • Kelso, Washington 98626 • Telephone 360/577-7222 • Fax 060/636-1068



ASTM
A2LA
CARE
CAS Number
CFC
CPU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

LUFT
M
MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board /^
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Specrrometry
Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.
Leaking Underground Fuel Tank
Modified
Maximum Contaminant Level is the highest permissible concentration of a

i

substance allowed in drinking water as established by the USEPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Not Applicable
Not Analyzed
Not Calculated
National Council of the Paper Industry for Air and Stream Improvement
Not Detected at or above the MRL
National Institute for Occupational Safety and Health
Practical Quantitation Limit
Resource Conservation and Recovery Act
Selected Ion Monitoring
Total Petroleum Hydrocarbons ./~~~\
Trace level is the concentration of an analyte that is less than the PQL but'greater '
than or equal to the MDL.

POPAOOOS095 °°002
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COLUMBIA ANALYTICAL SERVICES, INC.

Client: Hart Crowser Inc. Service Request No.: K9807097
Project: Port of Portland Terminal 4 Date Received: 14-October-98
Sample Matrix: Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples) designated for Tier IIA data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Laboratory Duplicate (DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control
Sample (LCS), Initial/Continuing Calibration Verification Standards (ICV/CCV), and Initial/Continuing
Calibration Blanks (ICB/CCB).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

General Chemistry: The recovery of the sulfide spike in the matrix spike pair was outside control limits Since
both spikes were low this indicates the failure to be due to matrix interference. The laboratory control spike was
within control limits indicating the analysis was in control. Some of the samples were reanalyzed to confirm
results from the first analysis. Both data sets are provided. The reanalysis of sample HC-SO-1 was not completed
until after hold times had expired.

Metals: Due to a method defect in the EPA digestion method, which can be multiplied by matrix interferences,
the spike recovery for antimony was outside control limits. The laboratory control spike indicated that the analysis
was in control and no corrective action was taken.

Due to high concentrations of zinc and lead in the spiked samples, the recoveries of those elements were not
calculated The elevated background would make recoveries unreliable and not applicable for method performance
evaluation.

Due to the nonhomogenous nature of the sediment samples the percent difference for the duplicate samples is
elevated above control limits.

Semivolatile Petroleum Hydrocarbons: Recoveries of diesel in the matrix spike pair are outside control limits
due to interference from elevated concentrations of other target compounds.

The surrogate recovery is sample HC-S-Q8 was outside control limits. This sample was also selected for spiking,
and the results of the spike indicated that the initial sample results were accurate for screening purposes. .* .":.' '• - ••-

/I POPA0008096
/ ) /) /) /fl /

Approved by / frd*A~t-J/ Cb^-t^———.______Date /Y/fr/Sfl ^ 00003



\ Indicator compounds were used to assess the accuracy of the diesel and pencil pitch quantitations. When the
response of those compounds indicated a significant bias in the quantitation of the target mixture, the results were
flagged as an estimate.

Volatile Organics: The recovery of dichlorobenzene was outside control limits in the laboratory control spike.
The matrix spike recoveries were acceptable, and this target analyte was not detected in any samples so no
corrective action was taken.

The reporting and detection limits in several of the samples are elevated due to low percent solids in the samples.
The affected samples are flagged with an "F".

Semrvolatile Organics: Several of the samples required dilutions due to matrix interference, and high levels of
target analytes. This resulted in the surrogates being diluted below detection limits. The affected surrogates are
flagged as not applicable for method performance evaluation.

Due to high concentrations of target analytes in the matrix spike of sample HC-S-03, the spikes were unusable for
method performance evaluation. The laboratory control spike with that batch of samples indicated that the analysis
was in control, and no corrective action was taken.

3,3-dichlorobenzidene was above control limits in the CCV. This target analyte was not detected in any of the
samples and no corrective action was taken.

Surrogate recoveries in the method blank "KWG9803614", and samples HC-VC-22-S2, and HC-VC-32-S2 were
below control limits. The samples were reextracted to confirm the results of the initial analysis.

Date

POPA0008097
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COLUMBIA ANALYTICAL SERVICES, INC.

X

^went:
^Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-103
HC-VC-104
HC-VC-105

vvC-11-Sl
^C-VC-11-S2
TIC-VC-22-S1
HC-VC-22-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VCM2-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06

|

Approved By:
Total SoEd5/WM9S

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
160.3M

Lab Code

K9807097-001
K9807097^)02
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-010
K9807097-01 1
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-Q23
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-Q31
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036

/^

Analytical Report

Total Solids

Date
Analyzed

10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98

. 10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Result

68.6
78.3
51.3
61.7
75.9
75.7
77.1
74.7
49.0
49.0
59.2
79.7
77.8
55.5
63.7
57.4
81.4
49.1
52.2
49.5
53.3
38.9
54.1
55.0
40.7
47.3
35.1

Date: 1/21/4 <5
1 '

K9807097
10/12-10/13/98
10/14/98

Percent
WET

Result
Notes

•

f\ /\ yv s*. fm

OT0971CP.A.B1 -ToUlSolids 12/17/98 ' " <4i$?>k. O

POPAnnnanoo



,-ient:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Total Solids

Prep Method: NONE
Analysis Method: 160.3M
Test Notes:

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: Percent
Basis: WET

Sample Name

HC-S-07
HC-S-08
HC-S-09
HC-S-101

Lab Code

K9807097-037
K9807097-038
K9807097-039
K9807097-040

Date
Analyzed

10/15/98
10/15/98
10/15/98
10/15/98

Result

36.3
35.0
35.1
34.2

Result
Notes

Approved By: ___
Total Solids/042095

070971CP.AB1 - Total Solids (1) 12/17/98

Date:

POPA0008099

O O O C 6
Page No.:
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I

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12-10/13/98
Date Received: 10/14/98

Solids, Total Volatile

I

I
T '.

Prep Method: NONE
Analysis Method: 160.4M
Test Notes:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-103
HC-VC-104
HC-VC-105

Vvc-n-si

HC-VC-22-S1
HC-VC-22-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06

Lab Code

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-Q07
K9807097-008
K9807097-010
K9807097-01 1
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036

Date
Analyzed

10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98
10/15/98

Result

4.04
2.14
7.93
5.62
1.82
1.77
1.93
3.19
7.67
10.5
6.13
2.70
1.73
7.35
5.02
7.41
1.80
7.87
7.95
7.65
8.70
9.28
12.9
5.65
7.97
7.15
8.89

Units: PERCENT
Basis: DRY

Result
Notes

Approved By:
Toul Solids/060595

07097ICP.ABI -TVS 15/17/98

Date: O O O C 7
POPA0008100



jent:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097 -^
Date Collected: 10/12-10/13/98
Date Received: 10/14/98

Solids, Total Volatile

Prep Metho±
Analysis Method:
Test Notes:

Sample Name

HC-S-07
HC-S-08
HC-S-09
HC-S-101

NONE
160.4M

Units: PERCENT
Basis: DRY

Lab Code

K9807097-037
K9807097-038
K9807097-039
K9807097-040

Date
Analyzed

10/15/98
10/15/98
10/15/98
10/15/98

Result

8.81
9.00
8.91
8.96

Result
Notes

Approved By:
Tool SolidsAXO»5

070971CP-ABI-TVSCO H/17/9S

Date: f / P f r / g ? 00008

POPA0008101



COLUMBIA ANALYTICAL SERVICES, INC.

I Analytical Report

r '

? •
•

• *

I
I

i
i f

ient:
'roject:

Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-103
HC-VC-11-S1
HC-VC-11-S2
HC-VC-22-S1
—VVC-22-S2

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-101
Method Blank
Method Blank
Method Blank

H

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
PSEP

Lab Code

Sulfide, Total

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date
MRL MDL Factor Extracted Analyzed Result

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-010
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-037
K9807097-038
K9807097-039
K9807097-040
K9807097-MB
K9807097-MB
K9807097-MB

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10/18/98
10/18/98
10/18/98
10/18/98
10/18/98
10/18/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/19/98
10/27/98
10/19/98
10/19/98
10/19/98
10/19/98
10/20/98
10/20/98
10/20/98
10/20/98
10/18/98
10/19/98
10/20/98

31.4
2.0
161
796
21.0
9.4

21.7
276
228
6.6
2.0

33.5
50.2
24'9
127

90.3
6.6
590
92.4
49.7
44.9
40.6
ND
ND
ND

Result
Notes

H

The analysis was performed past the recommended hold time; see case narrative.

i '

i
IIApproved By: ____

IA/W0397p

07097WCT.U1 - Simple

Date:

00009
POPA0008102



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-VC-103
Hc-vc-n-si
HC-VC-27-S1
HC-VC-27-S2
HC-S-01
HC-S-02
HC-S-04
Method Blank
Method Blank

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
PSEP

Lab Code

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Sulfide, Total

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

K9807097-010R
K9807097-013R
K9807097-019R
K9807097-020R
K9807097-031R
K9807097-032R
K9807097-034R
K9807097-MB
K9807097-MB

1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5

1.5 1
1.5 1
1.5 1
1.5 1
1.5 1
1.5 1
1.5 1
1.5 1
1.5 1

NA
NA
NA
NA
NA
NA
NA
NA
NA

11/7/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/7/98
10/27/98
11/7/98

16.0
751
109
62.4
249
153
26.4
ND
ND

Approved By: ______
IA/020597p

07097WET.BR1 - Sample 11/20/98

Date:
00010

POPA0008103



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

•client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-105
HC-VC-11-S1
HC-VC-11-S2
HC-VC-22-S1
HC-VC-22-S2

HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-V042-S1
HC-VC-42-S2
Method Blank

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
350.1M

Lab Code

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Ammonia as Nitrogen

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-MB

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0

0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
•NA
NA
NA
NA
NA
NA
NA

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

75.7
45.2
301
239
22.9
16.9
216
201
159
19.2
15.7
185
150
107
1.4
194
327
120
216
ND

T '

M
Analysis was performed on a 2M KC1 extract.
Modified for analysis of soil.

Approved By: ______
lA/020397p

07097WET.U2 - Sample 11/30/98

Date

POPA0008104



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

*ient:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-101

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
350.1M

Lab Code

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Ammonia as Nitrogen

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-037
K9807097-038
K9807097-039
K9807097-040

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

1
1
1
1
1
1
1
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

224
107
70.1
112
114
121
118
114
116

*
M

Analysis was performed on a 2M KC1 extract.
Modified for analysis of soil.

Approved By: ______
lA/020»7p

07097WCTJJ3 - Sample 11/30/98

Date:

00011
POPA0008105



COLUMBIA ANALYTICAL SERVICES, INC.

1
i
i
i

» r

1
f t

1
7 f

1
i r

1
7 1

Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-105
HC-VC-11-S1
HC-VC-11-S2
HC-VC-22-S1
TIC-VC-22-S2

Br"
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VCM2-S2
Method Blank

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

NONE
ASTMD4129-82M

Lab Code

Analytical Report

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Carbon, Total Organic

Units: PERCENT
Basis: Dry

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-012
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-MB

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/20/98

0.91
0.29
2.36
1.38
0.08
0.09
2.05
2.09
1.69
0.71
0.03
1.67
1.67
1.98
0.04
1.91
2.39
2.11
2.95
ND

M Modified

Approved By:
lA/W0597p

OTO7WET.U4 - Sample I1/3M8

Date: /?/.;

' °°01?

POPA0008106



COLUMBIA ANALYTICAL SERVICES, INC.

,.ient:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-07
HC-S-08
HC-S-09
HC-S-101
Method Blank
Method Blank

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

NONE
ASTMD4129-82M

Lab Code

Analytical Report

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Carbon, Total Organic

Units: PERCENT
Basis: Dry

Dilution Date Date Result
MRL MDL Factor Extracted Analyzed Result Notes

K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-037
K9807097-038
K9807097-039
K9807097-040
K9807097-MB
K9807097-MB

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.006 1
0.006 1
0.006 1
0.006 1
0.006 1
0.006 1
0.006 1
0.006 1

. 0.006 1
0.006 1
0.006 1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

10/21/98
10/21/98
12/4/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
12/2/98
10/21/98
12/2/98

3.69
2.42
2.38
2.74
3.00
2.61
2.38
2.41
2.35
0.02
ND

M Modified

Approved By: ______
lA/020597p .

07097WET.U5 - Sample 12/8/98

Date:

00014
Page No.:

POPA0008107



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client:

Sample Matrix:
• Project:

••
ri

7 r

I

? '

I

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart dowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-7-S1
K9807097-004

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Total Metals

Prep
Method

EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL
0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
1 1/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

0.6
8

2.4
27.3
62.8
361
0.15
26
0.9
469

Approved By:
1S44TOC/Q31695

Date:
07W71CPJ- A.1 - Sample 11/1/98

00015
POPA0008108



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
-xProject:

'Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-7-S2
K9807097-005

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

1.4
15
3.3

23.2
83.2
576
0.18
25
1.4
650

Approved By: _
1S44HC/D31693

Date;: ///M/ffr

07097ICP.EA1 • Sample (2) 11W98

POPA0008109

n0016
Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
jample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-13-S1
K9807097-007

Total Metals

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: mg/Kg (ppm)
Basis: Dry

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Dilution Date Date-
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98

10/27/98
10/27/98
10/27/98

11/3/98
1 1/3/98
11/3/98
11/3/98
11/3/98
1 1/3/98
11/2/98
11/3/98
1 1/3/98
11/3/98

Result

ND
2

0.2
9

13.3
25.8
0.03
15

ND
61

Result
Notes

Approved By.
lS44mc/031695

070971CP.EA1 - Sample (J) 11/4/98

Date: 00017

POPA0008110 """



COLUMBIA ANALYTICAL SERVICES, INC.
. Analytical Report

Client:
••-^Project:

Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-13-S2
K9807097-008

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL
0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
1 1/3/98
11/3/98
11/3/98
1 1/3/98
11/2/98
11/3/98
11/3/98
11/3/98

ND
2

0.2
10.7
15.2
23.9
ND
17

ND
65

Approved By: __
lSUmc/031695

Date:

07097ICP.EA1 - Sunple (4) 11/4/98
POPA0008111

00018
PlgcNo.:
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Client:
Project:
,j ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Approved By:
IS44IHL/D31695

07097IC?.EA1 - Sample (51 11/4/98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Total Metals

HC-VC-105
K9807097-012

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA3050B 200.8 0.1 20 10/27/98
EPA3050B 200.8 2 20 10/27/98
EPA3050B 200.8 0.1 20 10/27/98
EPA3050B 200.8 0.3 20 10/27/98
EPA3050B 200.8 0.5 20 10/27/98
EPA3050B 200.8 0.1 ' 20 10/27/98

7471A 7471A 0.02 1 11/2/98
EPA3050B 200.8 1 20 10/27/98
EPA3050B 200.8 0.1 20 10/27/98
EPA3050B 200.8 2 20 10/27/98

<^3L— Date: ///

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: mg/Kg(ppm;
Basis: Dry

Date Result
Analyzed Result Notes

11/3/98 0.4
11/3/98 6
11/3/98 1.1
11/3/98 25.6
11/3/98 52.4
11/3/98 190
11/2/98 0.08
11/3/98 24
11/3/98 0.5
1 1/3/98 267

'4ffi 00019
POPA0008112



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
'•project:

jample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/95

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-11-S1
K5807097-013

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL
0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

0.3
7

1.2
25.3
52.1
169
0.09
24
0.6
273

Approved By: Date: /V 00020
07097ICP.EAJ - Sample (6) 11/4/98

POPA0008113



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

•I 'I
{I
I

T '

I

I
! f

I

Client:
-Project:

j ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-11-S2
K9807097-014

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Prep
Method

EPA3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
1 1/3/98
1 1/3/98
1 1/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

1.1
12
3.2

22.6
78.3
527
0.12
24
1.2
656

Approved By:

D7097ICP.EA1 - Simple (7) ILW98 T
Date: 00021

POPA0008114



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
jample Matrix:

Hart Cro-wser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-22-S1
K9807097-016

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: rag/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

ND
2

0.1
11.8
17.6
12.1
0.02
17
ND
55

Approved By: _____
IS44mc/03)695

01097ICP.EAI - Sample (B) 11/4/98

Date: 00022
POPA0008115
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COLUMBIA ANALYTICAL SERVICES, BMC.
Analytical Report

Client:
^Project:
oample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-22-S2
K9807097-017

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20 .
20
20
20
20
1

20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
1 1/3/98
11/3/98

ND
2

ND
9.6

13.4
3

ND
16

ND
20 10/27/98 11/3/98 37

I
I
I
I
I

Approved By:
lS44mc/031«>5

Date:
070971CP.EAL - Sample (9) 11/4/9S

POPA0008116



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
^reject:
..ample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-27-S1
K9807097-019

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
Q-3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

0.3
5

0.8
22.1
47.8
116
0.08
22
0.4
193

Approved By: _____
lS-Mmc/031695

070971CP.EAJ -Simple(10) 11/4/9S

Date: 00024
POPA0008117



I COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

i
7 r

•• T

I
IT r

» *

i

Client:
--Project:

j ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

. Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

HC-VC-27-S2
K9807097-020

Prep
Method

EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

1 1/3/98
1 1/3/98
11/3/98
1 1/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

. 0.2
5

1.1
18.5
43
144
0.08
22
0.4
245

Approved By:
IS44H1C/03I695-

Date:
07097ICP.EA1 - Sunpl; (11)11/4/9$

00025

POPA0008118



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
jample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Sendee Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-39-S1
K9807097-025

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
1 1/3/98
11/3/98

ND
3

0.2
23.8
38.4
19.3
0.08
22
0.4
89

Approved By: __
IS44mc/03169S

Date: 00026
07097ICT.EA1 • Sample (12) 1LW9S

POPA0008119



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I Client:
. -. Project:

•^^ sample Matrix:
7 "

I

I

I

I
1 '

I

I

H !

1 '

* r

P '

I

I

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-39-S2
K9807097-026

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Prep
Method

EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA3050B
EPA 3050B
EPA3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
1 1/2/98
10/27/98
10/27/98

11/3/98
11/3/98
1 1/3/98
11/3/98
11/3/98
11/3/98
11/2/98
1 1/3/98
11/3/98

ND
4

0.2
27.4
44.4
27.6
0.08
24
0.4

20 10/27/98 11/3/98 109

I

I
Approved By: _____

07097ICP.EAJ - Sample (13) 11/4/98

Date:
I

•: ffjdjty 00027
POPA0008120



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-VC-42-S1
K9807097-028

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Units: rag/Kg (ppm)
Basis: Dry

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
U/3/98

Result
ND
4

0.2
25.5
40.4
23.9
0.07
23
0.2
100

Result
Notes

Approved By: Date: 00028
07097JCP.EAI - Sample (14) U/4/9S f-n

POPA0008121



1
r 7

1 Client:
-> Project:

1

1
» *

f T

1

1

1

1

.'Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart dowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VCM2-S2
K9807097-029

Total Metals

Service Request: K9807097
Date Collected: 10/13/98
D ate Received: 10/14/98

Units: mg/Kg(ppm)
Basis: Dry

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed

EPA3050B 200.8 0.1 20
EPA3050B 200.8 2 20
EPA3050B 200.8 0.1 20
EPA3050B . 200.8 0.3 20
EPA3050B 200.8 0.5 20
EPA3050B 200.8 0.1 20

7471A 7471A 0.02 1
EPA3050B 200.8 1 • 20
EPA3050B 200.8 0.1 20
EPA3050B 200.8 2 20

Result
Result
Notes

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2798
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
1 1/3/98
1 1/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

0.2
5

0.7
29.4
54.6
79.1
0.13
23
0.4
207

I*
I
I
I
I
I
I
i

!

I
Approved By: _____

|

JS44mc/031695
07W7ICP.EA1 -Sample (15) 1LW98

Date: //, 00029
POPA0008122



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
s Project:
'Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98 f—N

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-02
K9807097-032

Prep
Method

EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Units: ing/Kg (ppm)
Basis: Dry .

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20

•1
20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

2
14
4.2
23.7
90.1
837
0.14
22
2

855

Approved By:
lS44mc/D31695

Date: 00030
07097ICP.EA1 -Sample(16) Ll/4/98 POPA0008123
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
^Project:

3 ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-04
K9807097-034

Total Metals

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: mg/Kg (ppm)
Basis: Dry

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B
EPA3050B

7471A
EPA3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Dilution Date Date
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

Result
0.4

6
2.6
29.2
57.3
294
0.13
25
0.8
450

Result
Notes

1 Approved By:
]SU4mc/03l695

Date: // 00031
- Sample (IT) 11W98

POPA0008124



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
—^Project:

JSample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zone

HC-S-05
K9807097-035

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

. 10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
) 1/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

0.8
6

2.2
23,6
44.6
272
0.08
21
0.8
385

Approved By:
1S44IHC/031693

Date: 00032.
07097ICT.EA1 - Sample (IB) 1IMI9*

POPA0008125



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I Project:
Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-07
K9807097-037

Prep
Method

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA3050B

Units: rag/Kg (ppm)
Basis: Dry

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Dilution Date Date
Factor Extracted Analyzed

20 10/27/98 11/3/98

Result
0.3

Result
Notes

20
20
20
20
20
1

20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
1 1/2/98

10/27/98
10/27/98

1 1/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98

7
2

31.9
64
322

0.16
27
0.8

20 10/27/98 11/3/98 399

Approved By:
!S«mc/03l6<>5

07097ICP.EA1 - Sample (19) IW9S

Date: / j 00033
POPA0008126



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
--^Project:

Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

HC-S-09
K9807097-039

Prep
Method

EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Units: mg/Kg (ppm)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result . Notes

20
20
20
20
20
20
1

20
20
20

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

0.7
9

3.2
30

68.1
626
0.13
25
1.3
563

Approved By: Date: 00034
070971CP.EA1 - Sample (20) 1WSB

POPA0008127
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COLUMBIA ANALYTICAL SERVICES, INC.
. Analytical Report

Client:
-.Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-101
K9807097-040

Total Metals

Service Request: K9807097
Dute Collected: 10/13/98
Date Received: 10/14/98

Units: rag/Kg (ppm)
Basis: Dry

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL
0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Dilution Date Date
Factor Extracted Analyzed

20
20
20
20
20
20
1

20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98

10/28/98
10/28/98

1 1/4/98
1 1/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98
1 1/2/98
11/4/98
11/4/98

10/28/98 11/4/98

Result
1.4
9

3.1
29.2
68.8
640
0.17
23
1.5
584

Result
Notes

Approved By:
ISWmc/031695

Date: 00035
07097JCP.EAI -SampleC21) L1W9S

POPA0008128



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
..Project:

>ample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: NA
Date Received: NA

Total Metals

Sample Name:
Lab Code:
Test Notes:

Analyte
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Method Blank
K9807097-MB1

Prep
Method

EPA3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.02
0.5
0.02
0.06
0.1
0.02
0.02
0.2
0.02
0.5

Units: mg/Kg (ppni)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
11/2/98
10/27/98
10/27/98
10/27/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/2/98
11/3/98
11/3/98
11/3/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By.
lS44roc/031695

07097ICP.EA1 - Sunplc (22) 11/4/98

Date: 00036
POPA0008129
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I
T .'

Client:
.-, Project:

'Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Method Blank
K9807097-MB2

Total Metals

Service Request: K9807097
D;ite Collected: NA
Date Received: NA

Units: ing/Kg (ppm)
Basis: Dry

I
1

T ,'

1

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL
0.02
0.5

0.02
0.06
0.1

0.02
0.02
0.2

0.02
0.5

Dilution Date Date
Factor Extracted Analvzed Result

Result
Notes

5
5
5
5
5
5
1
5
5
5

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
11/2/98
10/28/98
10/28/98
10/28/98

11/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/2/98
1 1/4/98
1 1/4/98
1 1/4/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

• •

1

Approved By:
lS.Mroc/031695

070971CP.EAJ - Sample (23) 1 1/4/98

^K^-
~T

Date: 00037
POPA0008130



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

,iient:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request K9807097/—N
Date Collected: 10/12/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-VC-13-S1
K9807097-007

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

NWIPH-Dx
NWTPH-Dx
NWTPH-Dx
NWIPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26/98
10/26/98
10/26/98

ND
ND
102
ND
ND
ND

/-v

Approved By: _;
]SZ2/020#7p I

07W7PHC.AG2 - 1 11/13/98

Date: '•'
00038

POPA0008131



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

roject:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/1 3/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-VC-11-S1
K9807097-013

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units: mg/Kg(ppm)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26/98
10/26/98
10/26/98

Result

<100
ND
1500
ND
ND
11

Result
Notes

B

1 '

I

I

The MRL is elevated because of matrix interferences.

l^s~^1 Date:

OW7PHC.AG3 - J 11/12/98

00039
POPA0008132



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Bate Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-VC-11-S2
K9807097-014

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
ERA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26/98
10/26/98
10/26/98

<100
ND
2300
ND
ND
24

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: ̂ A Date:
ISZ2/030597p £ * • '

07097?HOAG2-311/l2/98
00040

POPA0008133



I
i
i .•

i
i
i

T

i
i
!•
i
i
i
i
i
i
i
i
i

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene
""

HC-S-01
K9807097-031

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Units: tog/Kg (ppm)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26/98
10/26/98
10/26/98

2100
ND

11000
5.3
5.5
120

Approved By,-i.J Date:r
07097PHOAG2 - i 11/12/98 POPA0008134 00041



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

l̂ient:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980709'y
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-02
K9807097-032

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26/98
10/26/98
10/26/98

<200
ND
5200
0.6
0.8
58

Result
Notes

B

B The MRL is elevated because of matrix interferences.

/

A /Approved By: /x/".A -• • s<
I *"

07097PHC.ACa- 511/12/98

Date: *
00042

POPA0008135



1
g*^^•lient:

1 Project:
Sample Matrix:

r -'

1
|

Sample Name:
^' Lab Code:
• Test Notes:

T :

* Analyte
» t

1 Diesel
Lube Oil

, , Pencil Pitch

I Pristane
' Phytane

'Pluoranthene

1*
1
1
1
1
1,JDi
'• /1 Approved BY: '>r jL,_,

* lS22/OZO»7p /—

• mOSTTHCAGl- 6 \\l\V9t

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Inc. Service Request: K9807097
Port of Portland Terminal 4/5624 Date Collected: 1 0/1 3/98
Sediment Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-03 Units: mg/Kg(ppm)
K9807097-033 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 . 10/23/98 10/31/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/23/98 10/31/98 ND
EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 3600
EPA3550B NWTPH-Dx 0.5 • 1 10/23/98 10/26/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/23/98 10/26/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/23/98 10/26/98 37

The MRL is elevated because of matrix interferences.

/ / •

•S Date: *.(i \1-M$ ^^.n
00043

POPA0008136



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-04
K9807097-034

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
^•loranthene

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

640
ND
2200
1.3
0.9
18

Estimated concentration. The result is probably high bias due to the presence of Pencil Pitch in the sample.

,-J f ••
Approved By: '— T I *- Date:, Ji

07W7PHC.AGI - I 11/12/98

00044
POPA0008137



I
I

I
r '

I

I

i
? •

i*
i

r *

I
I

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

1 Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

1 Diesel
Lube Oil
Pencil Pitch

I Pristane
Phytane
'Ruoranthene

HC-S-05
K9807097-035

Prep
Method

EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B

Units: nig/Kg (ppm)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

550
ND
1600
1.5
0.9
15

Estimated concentration. The result is probably high bias due to the presence of Pencil Pitch in the sample.

|
I
I
I

Approved By: ••
IS22/D20S97p '

07W7PHCAG1

Date: ; II {^ <7*

00045
POPA0008138



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-06
K9807097-036

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
.Kluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

440
ND
1900
1.0
1.0
12

Estimated concentration. The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By
IS22A00597P ('

OW7PHCAG1-3II/11W8

: .4, : J Date: -.;. I fi ;^
00046

POPA0008139



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

( Project:
Sample Matrix:

1
? T

Sample Name:
^ Lab Code:
• Test Notes:

Analyte

1 Diesel
Lube Oil

' ' Pencil Pitch
I p r i s t a n e

Phytane
i - 'Huoranthene

I*
1

•T •'

1
I '

1

i ,
i
1 Approved By: '~~it /
™ . ISB/OJOWTp /

• 07097PHC.AGI • 4 1 I/I1/9S

Hart Crowser, Inc. Service Request: K9807097
Port of Portland Terminal 4/5624 Date Collected: 10/13/98
Sediment Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-07 Units: mg/Kg(ppm)
K9807097-037 . Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 400 E
EPA3550B NWTPH-Dx 100 1 10/23/98 10/31/98 ND
EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 1800
EPA3550B NWTPH-Dx 1 1 10/23/98 10/31/98 0.8
EPA3550B NWTPH-Dx 1 1 10/23/98 10/31/98 0.6
EPA3550B NWTPH-Dx 1 1 10/23/98 10/31/98 15

Estimated concentraticm. The result is probably high bias due to the presence of Pencil Pitch in the sample.

/ " ' " ' . ' •

^-. --^ Date: J jt ft- *&'5

00047
POPA0008140



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-08
K9807097-038

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane

..Tjuoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

<100
ND
1900
0.6
ND
16

Result
Notes

B

B The MRL is elevated because of matrix interferences.

ApprovedBV:J---J' •( A- Date: ^

00048
07W7PHCAGI-3U/12/W

POPA0008141



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

1 Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Tl

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-09
K9807097-039

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
'Pluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
1
1
1

Dilution
Factor

1
1
1
1
1
1

Date
Extracted

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Date
Analyzed

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

Result

<100
ND
3000
0.6
ND
36

Result
Notes

B

I
I
I

B The MRL is elevated because of matrix interferences.

I
Approved By: ____
ISZMBOJPTp !•

OTWTPHOAGl-i 11/12/98

Date:

00049
POPA0008142



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-101
K9807097-040

Units: rag/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Kluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98.
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

<100
ND
1900
ND
ND
16

Result
Notes

B

B The MRL is elevated because of matrix mterferences.

Approved By: '^-p / --* •-•
lS22/WO»7p f" '

Date: i i
00050

07097PHC.AGI -7 I1/1J/9S POPA0008143



I COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I

I
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I

I

I

I

iient:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: NA
Date Received: NA

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Method Blank
K981023-MB

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units: mg/Kg(ppm)
Basis: NA

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/30/98
10/30/98
10/30/98
10/25/98
10/25/98
10/25/98

ND
ND
ND
ND
ND
ND

Approved By:
IS2W20»7p

Date: \,\ I •; > 13

I
07097PHC-AG2 - MBlink 1 1/12/98

00051
POPA0008144



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzme
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-18-S1
K9807097-001

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:.
1S44/I21S971

nt. Date:
07W7VOA.TCI - 1020FOOS 11/13/98

0005-2
POPA0008145



Client:
Project:

: Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-18-S2
K9807097-002

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
ISM/121597.

Date: \\\\%
07W7VOA.TC1 - I020FOW 11/13/98

00053

POPA0008146



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-7-S1
K9807097-004

Prep
Method

EPA5035
EPA5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: . Date: 00054

07097VQA.TCI • 1020F010 11/13/98 POPA0008147



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

7 :

, j

T t

I
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I

Client:
Project:

) Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m-&p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
U-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-VC-7-S2
K9807097-005

Prep
Method
EPA5035
EPA5035
EPA5035
EPA5035
EPA5035
EPA5035
EPA5035
EPA5035
EPA5035
EPA5035

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Result
Notes

Dilution
Factor

1
1
1
1
1
1
1
1
1
1

Date
Extracted

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

Date
Analyzed

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. .
Approved By: V
IS44/1J15971

I 07D97VOA.TC1 - 1020F011 1 IA3/98

^ Date: \lltfkff 00055/ y
POPA0008148



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analytc
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-VC-13-S1
K9807097-007

Prep
Method

EPA5035
EPA5035
EPA5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/12IS971

jL AA Date: \\\ I 00056
07097VOA.TC1 - 1020FOU 11/13/98

POPA0008149



Client:
.x Project:

) Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichloroben2ene
1,2-Dichlorobenzene

HC-VC-13-S2
K9807097-008

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
I
I

i •

i '

* •

I
T '

1

Approved By:
154*1715971

Date: / ///3J^L? 00057
07097VOA.TC1 - 1020F013 11/I3/S8

POPA0008150



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetiachloroetfaene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-VC-103
K9807097-010

Prep
Method

EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg (ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MKL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/1215971

Date: OQ058
07097VQA.TC2- 1020FOU 11/13/98 POPA0008151
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m-&p-Xylenes
o-Xylene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene

i

F

Approved By:
is44/i2i397>

0709TVOA.TC7 - 1020F015 1 1/13/98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-VC-11-S1
K9807097-013
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Volatile Organic Compounds by GC/MS

Analysis Dilution Date
Method MRL Factor Extracted

8260B 10 1 10/20/98
8260B 10 1 10/20/98
8260B 10 1 10/20/98
8260B 10 1 10/20/98
8260B 10 1 10/20/98
8260B 10 1 10/20/98
8260B 10 1 10/20/98
8260B . 10 1 10/20/98
8260B 10 1 10/20/98
8260B 10 1 10/20/98

-

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND
10/20/98 ND

K9807097
10/13/98
10/14/98

ug/Kg(Ppb)
Dry

Result
Notes

The MRL is elevated because of the low percent solids in the sample as received.

c 2^a ô XlLO^VK^ ^
/ J 00059

POPA0008152



Client:
Project:

; Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-VC-11-S2
K9807097-014

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA5035

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5 '
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: C
ISM/1215971

07097VOA.TC2 - 1020F016 1 I/IMS

Date : I I I 1 3 opo60
POPA0008153
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
.Project:
•Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-VC-22-S1
K9807097-016

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units:. ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

AOTrovedBv: <L Date: 00061
07097VOA.TC2 - IWOF017 1 1/13/98

POPA0008154



Client:
Project:

] Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-22-S2
K9807097-017

Prep
Method

EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/1Z1S97.

/o(. °0062

07097VQA.TC2- 1020F018 I1/1V9S

POPA0008155
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
. Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-VC-27-S1
K9807097-019

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND

Approved By:
15*4/1211971

Date: \\\? 00063
07D97VOA.TC2 - 1021F010 11/13/98

/

POPA0008156



Client:
Project:

^Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Tenninal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-27-S2
K9807097-020

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MKL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

Result
Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/121S97*

Date: 00064

07097VOA.TC3- 1021F011 11/13/98

POPA0008157



Client:
Project:

. Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

" T

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-32-S1
K9807097-022

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B

-8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/1215971

Date:
00065

07097VOA.TC3 - 1021F015 11/13/98
POPA0008158



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:

. Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
10/13/98
10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetiachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-VC-32-S2
K9807097-023

Prep
Method
EPA5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA5035
EPA5035
EPA 5035
EPA 5035
EPA5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/1215971

07W7VOA.TC3- 1021F013 11/13/98

Date: U
00066

POPA0008159
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Collected: 10/13/98

/Sample Matrix: Sediment • Date Received: 10/14/98

Volatile .Organic Compounds by GC/MS

Sample Name: HC-VC-39-S1 Units: ug/Kg(ppb)
Lab Code: K9807097-025 Basis: Dry
Test Notes: F

Prep Analysis Dilution Date Date Result
Analyte Method Method MKL Factor Extracted Analyzed Result Notes
Benzene EPA5035 8260B 10 1 10/21/98 10/21/98 ND
Trichloroethene (TCE) EPA5035 8260B 10 1 10/21/98 10/21/98 ND
Toluene EPA5035 8260B 10 1 10/21/98 10/21/98 ND
Tetrachloroethene (PCE) EPA5035 8260B 10 1 10/21/98 10/21/98 ND
Ethylbenzene EPA5035 8260B 10 1 10/21/98 10/21/98 ND
m- & p-Xylenes EPA5035 8260B 10 1 10/21/98 10/21/98 ND
o-Xylene • EPA5035 8260B 10 1 10/21/98 10/21/98 ND
1.3-Dichlorobenzene EPA5035 8260B 10 1 10/21/98 10/21/98 ND
1.4-Dichlorobenzene EPA5035 8260B 10 1 10/21/98 10/21/98 ND
U-Dichlorobenzene EPA5035 8260B 10 1 10/21/98 10/21/98 ND

The MRL is elevated because of the low percent solids in the sample as received.

ApprovedBy: L%UGLP . ^A^U)^}^————-_________Date: M//yA?f 00067
1S44/12IJ971

07W7VOA.TC3-10Z1F014 11/1V98 '
POPA0008160



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98 ,

Volatile Organic Compounds by GQMS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene CPCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-VC-39-S2
K9807097-026

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/I21597»

07097VOA.TO- 1011F01S 11/13/98

Date: 00068

POPA0008161
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:

: Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-VO42-S1
K9807097-028
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
1S44/1213971

Dau: II
07W7VOA.TC3 - 1M1F014 11/13/98

O O P 6 9

POPA0008162



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-VC-42-S2
K9807097-029

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND-
ND
ND

Approved By: __
\S4tflllS97l

07097VOA.TC4- 1021F017 11/13/98

Date: 00070

POPA0008163



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-01
K9807097-031
F

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1
1
1
1
1

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1 •

I
I
I

•J

I
I

I

I
I

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
1S44/I2139?!

Date: 00071
(T7097VOA.TC4 - 1021F018 11/13/98

POPA0008164



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097 ,
Date Collected: 10/13/98
Date Received: 10/14/98 /—v

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-02
K9807097-032

Prep
Method
EPA5035
EPA5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1
1
1
1
1

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
l«4/12I597a

07097VOA.TC4 - 1027FOU 11/13/98

Date: .00072

POPA0008165
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: Hart Crowser, Inc.. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Collected: 10/13/98
Sample Matrix: Sediment Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name: HC-S-03 Units: ug/Kg(ppb)
Lab Code: K9807097-033 Basis: Dry
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
Trichloroethene (TCE) EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
Toluene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
Tetrachloroethene (PCE) EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
Ethylbenzene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
m-& p-Xylenes EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
o-Xylene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
1.3-Dichlorobenzene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
1.4-Dichlorobenzene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND
1,2-Dichlorobenzene EPA 5035 8260B 5 1 10/22/98 10/22/98 ND

Approved By: <^U4A (X. ( J(AAO4^^\. (^ _-~______ Date: M/ J.3 ) ̂  t> 00073

POPA0008166
OW7VOA.TC4 - 1021F030 1L/13/98



Client:
Project:

""Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-04
K9807097-034
F

Prep
Method
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
ISM/1213971

Date:
07097VOA.TC4 - 1051FW1 11/13/98

00074

POPA0008167



I

I
i _'

I

I

i
? »

î̂
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-DichloTobenzene
1 ,2-DichloTobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-05
K9807097-035
F

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received

Approved By:
1S44/12IJ971

07097VOA.TC4 - 1021F02211/13/98

Date: M/ /3 00075

POPA0008168



Client:
Project:

'~\ Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Etibylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

HC-S-07
K9807097-037
F

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98
10/22/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: t Oft A CL
ISM/121397*

07097VOA.TC3 - I021FOZ3 11/13/98

Date:

/•N

00076

POPA0008169 *•
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:

•. Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
TeUachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

HC-S-08
K9807097-038
F

Prep
Method
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
10
10
10
10
10
10
10
10
10
10

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
1SM/1Z1597.

Date: 00077
07097VOA.TC8 - 1027F015 11/13/98 POPA0008170



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment •

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

HC-S-09
K9807097-039
F

Prep
Method
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

10
10
10
10
10
10
10
10
10
10

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

.10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: -4,In A A. Date: l l 00078.
07W7VOA.TCS - 1027F014 11/1V98

POPA0008171



COLUMBIA ANALYTICAL SERVICES, INC.

Client:
' ' ^ Project:
• \Sample Matrix:

•
• Sample Name:
. .. Lab Code:
M Test Notes:

r . Analyte

1 Benzene
Trichloroethene (TCE)
Toluene

7 ' Tetrachloroethene (PCE)
I E t h y l b e n z e n e

m- & p-Xylenes
o-Xylene

I ' 1,3-Dichlorobenzene
1 1 ,4-Dichlorobenzene

1,2-Dichlorobenzene

» '

1
T-

1

1*
1

1 '

X "1
1
1
I
'*
1 Approved By: C_>C

1S44M2I597«
OTOTVOA-TCS-lOrTFOlTll/lWS

1

Analytical Report

Hart Crowser, Inc. Service Request:
Port of Portland Terminal 4/5624 Date Collected:
Sediment • Date Received:

Volatile Organic Compounds by GC/MS

HC-S-101 Units:
K9807097-040 ' Basis:
F

Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 . 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND
EPA 5035 8260B 10 1 10/27/98 10/27/98 ND

The MRL is elevated because of the low percent solids in the sample as received.

, /?/

TJj^O\. ( sM^bLfA X— —— Date: \\ /(3 I^Mf"

POI

K9807097
10/13/98
10/14/98

ug/Kg(ppb)
Dry

Result
Notes

00079
PA0008172



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:

, Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1 ,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Tenninal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803606-1

Prep
Method

EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: NA
Date Received: NA

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL

5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
!S44/12lS97a

Date: (3 00080
07097VOA.TC8 - 1020F006 11/13/98 POPA0008173 -
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:

"^ Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803607-1

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: NA
Date Received: NA

Units: ug/Kg (ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/1215971

Date 00081
07097VOA.TC8 - 10Z1F009 1 1/13/98

POPA0008174



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:

..Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroefiiene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803629-3

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Service Request: K9807097
Date Collected: NA
Date Received: NA

Units: ug/Kg(ppb)
Basis: Dry

Analysis
Method
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98

10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98
10/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By: Date: 00082
07097VOA.TC8 • 1016F013 11/13/S8

POPA0008175



COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Client:
Project:

\ Sample Matrix:
i .)

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene
Trichloroethene (TCE)
Toluene
Tetrachloroethene (PCE)
Ethylbenzene
m- & p-Xylenes
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Volatile Organic Compounds by GC/MS

Method Blank
KWG9803699-1

Prep
Method
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035
EPA5035
EPA 5035
EPA 5035
EPA 5035
EPA 5035

Analysis
Method

8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B

MRL
5
5
5
5
5
5
5
5
5
5

Service Request: K9807097
Date Collected: NA
Date Received: NA

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98
10/27/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
1S44/1Z13971

Date:
07097VOA.TC9 - 1027F006 11/13/98

POPA0008176



Client:
^reject:

Wple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrcne

tfhracene
..-.̂ a-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g,h,i)perylene

HC-VC-18-S1
K9807097-001
D

Prep
Method

EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

400
120
120
400
120
400
2000
400
400
400
400
400
400
400
240
400
1200
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
510
ND
ND
ND
ND
ND
ND
2200
520
ND
5700
5000
ND

4100
4000
ND
ND

4000
3500
4800
4400
ND
2600

Result
Notes

D
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
B7D97SVM.CH1 -1 12/3/98

Date:

POPA0008177
00084 -„

PlgeN°
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Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

''thracene
. ,-ii-butyl Phthalate
[uoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-«thylhexyl) Phlnalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-18-S2
K9807097-002
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
200
60
60
200
60
200
1000
200
200
200
200
200
200
200
120
200
600
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
i 1/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
820
ND
ND
2300
1900
ND
1600
1800

- ND
ND
1800
1600
1900
2200
ND
1300

Date:

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

07097SVM.CH1-3 12/3/98

POPA0008178

00085
Page No.:



Client:
"reject:

imple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
jPhenanthrene

Vhracene
^•i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chiysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Dibenz(ah)anthracene
Benzo(g>h,i)perylene

HC-VC-7-S1
K9807097-004
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 355QA
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

. SIM
SIM
SIM
SIM
SIM

MRL
4000
1200
1200
4000
1200
4000
20000
4000
4000
4000
4000
4000
4000
4000
2400
4000
12000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

: 11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

28000
24000

ND
20000
20000
ND'
ND

19000
17000
23000
25000
ND

14000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.. '

Approved By: Date: 00086
OTD97SVNLCH1 - 4 12/V98

POPA0008179
Page No.:
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Client:
Project:

ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

nthracene
i-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h4)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-7-S2
K9807097-005
D

Prep
Method

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

4000
1200
1200
4000
1200
4000
20000
4000
4000
4000
4000
4000
4000
4000
2400
4000
12000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
.10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6100
ND
ND

14000
12000
ND
9300
9800

• ND
ND
9200
8800
11000
12000
ND
6800

I
I

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

I
Approved By.

07D97SVM.CH1-51W/9J

Date:

POPA0008180

00087
f*g? No.:



Client:
-Project:

x Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date Collected:
Date Received:

K9807097
10/12/98
10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

'thracene
>n-bu1yl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-VC-13-S1
K9807097-007

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL
20
6
6

20
6

20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1
1
1
1
1
1 .
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
110
32

ND
450
480
ND
190
190
ND
ND
180
170
240
200
36
120

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:
07097SVM.CHI -7 IZ/VS*

-&L Date:

POPA0008181

00088
igcNo.
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Client:
project:

^ ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

• '̂ ^ ithracene
• ^•li-n-butyl Phthalate
™ "^^luoranthene

v r

1

1
I• '

1

i
i
'<i
i

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g^,i)perylene

*

Approved By:
07097SVM.CH2 - 8 12/3/98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-VC-13-S2
K9807097-008

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A

-

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM

3- and 4-Methylphenol coelute.

MA.J

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution
Factor

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed

11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98
11/5/98

Result
Result Notes

ND
ND
ND
ND
ND
ND
ND
ND
ND .
ND
ND
ND
ND
ND
ND
ND
ND
87
21
ND
350
320
ND
210
200
ND
ND
220
180
250
190
43
110

Quantitated using 4-Methylphenol.

Date: fjifcsfti

• • ' • • • • ' " • : :

£- 00089
POPAOOO!



Client:
-Project:

unpie Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
teexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

" -ithracene
,.,-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethyHiexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
IhdenoC 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene

HC-VC-104
K9807097-011
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SM
SM
SIM

. SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM
SM
SM

MRL

100
30
30
100
30
100
500
100
100
100
100
100
100
100
60
100
300
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
280
ND
ND
800
680
ND
480
520
ND
ND
470
410
460
560
ND
320

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
07097SVM.CHJ - 11 12/3/98

Date:

POPA0008183

00090
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Client:

^k Jiple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

^^ hracene
••n-butyl Phthalate

Pyrene

I* I Butyl Benzyl Phthalate
Benz(a)anthracene

' Chrysene
Bis(2-ethylhexyl) Phthalate

I' ' Di-n-octyl Phthalate
Benzo(b)fluoranthene

' Benzo(k)flnoranthene
Benzo(a)pyrenet r Indeno(l,2,3-cd)pyrene

; Dibenz(a,h)anthracene
Benzo(g^i)perylene

I

I

I
. , n

I

I
Approved By: ___

• 07097SVM.OQ - 13 12^98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-11-S1
K9807097-013
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

- SIM
SIM

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
1000
1000
1000
1000
600
1000
3000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Service Request: K9807097
Date CoUected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98.
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98 .
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4300
1000
ND

10000
9100
ND
7500
7300
ND
ND
7100
6000
8200
9200
ND
5200

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting..

Result
Notes

.Date:

POPA0008184
00091

PageNet



Client:
*Voject:

jnple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097 '
Date Collected: 10/13/98
Date Received: 10/14/98 /"N

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phtbalate
Acenaphthene
Dibenzoruran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

^thracene
hthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-«thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
IndenoO ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gi,i)perylene

HC-VC-11-S2
K9807097-014
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM

MRL

4000
1200
1200
4000
1200
4000
20000
4000
4000
4000
4000
4000
4000
4000
2400
4000
12000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
8400
ND
ND

21000
18000
ND

15000
14000
ND
ND

13000
12000
18000
18000
ND
9600

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
07097SVM.CH2 - 14 13/3/S8

Date:

POPA0008185

00092
PagcNoj



I
I

* !

I

r j

i i

I
? '

I
? i

I

I

•

Client:

ple Matrix:

• i Sample Name:

I Lab Code:
' Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene .
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

'•thracene
Lin-butyl Phthalate
luoranthene

, Pyrene
M Butyl Benzyl Phthalate
I, Benz(a)anthracene
• Chrysene

Bis(2-ethylh.exyl) Phthalate

I Di-n-octyl Phthalate
, Benzo(b)fluoranthene

Benzo(k)fluoranthene
1 Benzo(a)pyrene

• Indeno(l ̂ ,3-cd)pyrene
• t Dibenz(a,h)anthracene
• Benzo(gj»,i)perylene

I

I

I
*

I

I
Approved By. ___

• 07097SVM.CH1 • 16 12/V98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-22-S1
K9807097-016

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM

MRL

20
6
6

20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
30

ND
ND
ND
ND
ND
ND
150
27

ND
370
340
ND
250
240
36

ND
280
200
280
360
23
220

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Date:

Result
Notes

^0093
POPA0008186



Client:
-Project:

:*mple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
HexachloTobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

"Athracene
.-i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno{l,2,3-cd)pyrene
Dibenz(a,h.)anthiacene
Benzo(gJtM)perylene

HC-VC-22-S2
K9807097-017

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SM
SM

Units: ug/Kg(ppb)
Basis: Dry

MRL

20
6
6
20
6

20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:
07D97SVM.C1O- 17 1J/3/98

. Date:

POPA0008187

00094 m
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Client:
-^Toject:
^ onple Matrix:w

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene

. Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

. Pjienanthrene
^Athracene
B-i-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-«thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pvrene
Indeno(l,2,3-cd)pYrene
Dibenz(a4i)anthracene
Benzo(g,h,i)perylene

*
D

Approved By:
07W7SVM.CH3- 19 1W/98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-27-S1
K9807097-019
D

Prep
Method

EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A

. EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

3- and 4-Methylphenol coelute.

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
1000
1000
1000
1000
600
1000
3000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Dilution
Factor

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

Result
ND
ND

.ND
ND
ND
ND
ND
ND
ND •
ND
ND
ND
ND
ND
ND
ND
ND
2200
ND
ND
5500
5000
ND
3900
3800
ND
ND
3800
3300
4300
5500
ND
3000

Result
Notes

*

:;
Quantitated using 4-Methylphenol. •' •

The MRL is elevated because of matrix interferences and because the sample required diluting.

i^S( ^fflJ Date:

POPA0008188

00095
Page No.:



Client:
^roject:

ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98 /—-\

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

athracene
. _ri-n-butyl Phthalate
Fluoranrhene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene

HC-VC-27-S2
K9807097-020
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

'SIM
SIM
SIM
SIM
SIM
SIM

MRL

1000
300
300
1000
300
1000
5000
1000
1000
1000
1000
1000
1000
1000
600
1000
3000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2400
ND
ND

6200
5600
ND
4400
4200
ND
ND
3800
3500
4800
6000
ND
3300

Result
Notes

*
D

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting..'. • '

Approved By:. . Date: 00096
07097SVM.CH3 - 20 1J/3W8 POPA0008189 PagtNo.:



Client:
roject:

)ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

1
1

i •

1
1

t T

I
1
K
1
1

i *

1
1
1
1

',
1
1

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

' \ithracene
A^i-n-butyl Phthalate
^Fluoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
IndenoCl^Z.S-cdJpvrene
Dibenzfohjanthracene
Benzo(gji,i)perylene

*
D

•
Approved Bv:

0709TSVM.OD - ZJ 12/3/98

Base Neutral/Acid Semrvolatile Organic Compounds

HC-VC-32-S1
K9807097-022
D

Prep
Method

EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SM
SM
SM
SM
SM
SM

3- and 4-Methylphenol coelute.

MRL
100
30
30
100
30
100
500
100
100
100
100
100
100
100
60
100
300
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Dilution
Factor

5
5
5
5
5
5
5
5
5
5
5
5 .
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Date
Analyzed

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

Units: ug/Kg(ppb)
Basis: Dry

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
280
ND
ND
710
650
ND
500
470
ND
ND
470
340
510
690
ND
380

Result
Notes

*

-.

Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

&rOi
> )
V Date: /nL/y/W/ • i u 00097

POPA0008190



Client:
^roject:

mple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
HexachloTobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrcne

N]thracene
^n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthiacene
Chiysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoTanthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a^i)anthiacene
Benzo(g,h,i)perylene

HC-VC-32-S2
K9807097-023

Prep
Method

EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3S50A
EPA 3S50A
EPA3S50A
EPA3550A
EPA3S50A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Diy

MRL

20
6
6
20
6
20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:.
07W7SVM.OD - 23 12/3*8

Date: /- 00098

POPA0008191



Client:I project:
^•^ imple Matrix:

Sample Name:

I Lab Code:
. Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Flnorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Phthalale
uoranthene

Pyrcne
Butyl Benzyl Phthalate
Benz(a)airthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)iluoranthene
Benzo(k)fluoranthene .
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-39-S1
K9807097-025
D

Prep
Method

EPA3550A .
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
100
30
30
100
30
100
500
100
100
100
100
100
100
100
60
100
300
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg (ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
1 1/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
620
ND
ND
1300
1000
ND
790
830
ND
ND
960
560
830

1100
ND
590

Result
Notes

I

*

D
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By: _____
H 07097SVM.CH5-2J1W/98

Dare:

POPA0008192

00099
Page No.



Client:
•™roject:

^inple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/ Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

xthracene
_*4i-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bi<2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)Quoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gXi)perylene

HC-VC-39-S2
K9807097-026
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

"EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MBL
100
30
30
100
30
100
500
100
100
100
100
100
100
100
60
100
300
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
370
ND
ND
910
750
ND
530
550
180
ND
600
350
540
730
ND
370

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By: Date:
0709TSVM.CH5 -16 1J/V98

POPA0008193
Page No.:
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Client:
-̂reject:
imple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

'thracene
.4n-butyl Phthalate

ithene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

i
I

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-42-S1
K9807097-028
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

4000
1200
1200
4000
1200
4000
20000
4000
4000
4000
4000
4000
4000
4000
2400
4000
12000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4500
ND
ND

11000
10000
ND
9400
8900
ND
ND
9900
7200
11000
15000
ND
7300

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Date:

Result
Notes

07097SVM.CH5 - 28 12*98

00101
POPA0008194



Client:

Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuntn
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

^thracene
......A-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phlhalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluorantliene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

HC-VC-42-S2
K9807097-029
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

4000
1200
1200
4000
1200
4000
20000
4000
4000
4000
4000
4000
4000
4000
2400
4000
12000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

Units: ug/Kg(ppb)
Basis: Dry

Dilation Date Date
Factor Extracted Analyzed Result

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

"11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND '
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

10000
ND
ND

27000
24000
ND

20000
19000

ND •
ND

21000
15000
24000
32000
ND

16000

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-MethylphenoL
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
07097SVM.CH5-29 11/3*8

Date: IdJ V I Qy 0010?
POPA0008195
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Client:
Project:

unple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

nthracene
.-n-butyl Phthalate

'luoranthene
Pyrene

I ' Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate

I ' Di-n-octyl Phthalate
Benzo(b)fluoranthene

1 Benzo(k)fluoranthene
Benzo(a)pyrene

I ' Indeno(l^,3-cd)pyrene
DIbenz(a,h)anthracene

1 Benzo(g^i,i)peiylene

I

I

I

I

I
Approved By: ____

• 07097SVM.CH5 - 31 12/3/98

*
D

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-01
K9807097-031
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA355QA
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

' EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SM

MRL
20000
6000
6000
20000
6000
20000
100000
20000
20000
20000
20000
20000
20000
20000
12000
20000
60000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

.11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND

49000
ND
ND

120000
98000
ND

77000
75000
ND
ND

83000
61000
86000
110000

ND
55000

Date:

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

00103

POPA0008196



Client:
^oject:

mple Matrix:

COLUMBIA. ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

"'•Jhracene
^n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-«thylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,273-cd)pyrene
Dibenz(a,h)anthTacene
Benzo(g,n,i)perylene

HC-S-02
K9807097-032
D

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
10000
3000
3000
10000
3000
10000
50000
10000
10000
10000
10000
10000
10000
10000
6000
10000
30000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

Units: ug/Kg(ppb)
Basis: Dry

Dilation Date Date Result
Factor Extracted Analyzed Result Notes

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

14000
ND

14000
ND
ND
ND
ND

74000
12000
ND

130000
100000

ND'
81000
78000
ND
ND

78000
63000
82000
92000
ND

50000

*

D
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
07W7SVM.CH4 - 3J 12/3/98

.Date: 00104

POPA0008197
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Client:
Project:
^ ^mple Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
HexachloFobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodrphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
'-^.thracene

^ ,h-butyl Phthalate
Vluoranthene

Pyrene
Butyl Benzyl Phthalate
Benz(a)antnracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)£hioranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a_,h)anthracene
Benzo(gji,i)perylene

*

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/ Acid Semivolatile Organic Compounds

HC-S-03
K9807097-033
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

. EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

. EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

3- and 4-Methylphenol coelute.

MRL
10000
3000
3000
10000
3000
10000
50000
10000
10000
10000
10000
10000
10000
10000
6000
10000
30000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

Dilution
Factor

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

Result
Result Notes

ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

16000
ND
ND

42000
40000
ND

28000
30000
ND
ND

30000
26000
33000
40000
ND

22000 .

Quantitated using 4-Methylphenol.
D The MRL is elevated because of matrix interferences and because the sample required diluting. •'. •

ft.

Approved By:
B7097SVM.OM - 33 1W/9S

&L7^-£A/; Date: (J_J C// |̂
/ ' 3> 0010

POPAOOOI



Client:
•̂ •reject:

jmple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semrvolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

\thracene
^i-n-butyl Phthalate
Fluoranthene
Pyrene
Bntyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis{2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pYrene
Dibenz(a,h)anthracene
Benzo(g,h4)perylene

HC-S-04
K9807097-034
D

Prep
Method

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
400
120
120
400
120
400
2000
400
400
400
400
400
400
400
240
400
1200
400
400
400
4000
4000
400
400
400
400
400
400
400
4000
4000
400
400

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

200
200
20
20
20
20
20
20
20

200
200
20
20

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
400
ND
ND
ND
ND
1100
ND
670
ND
ND
ND
ND
6400
1700
ND

21000
21000
ND

13000
11000
460
ND

13000
9100
15000
19000
1200
11000

Result
Notes

D
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:.
07097SVM.CH4-M IW/98

Date: 00106
POPA0008199
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Client:
^^Toject:
^Bample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol .
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

^"h.enanthrene
^^k thracene
^R-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene

i Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate

' Benzo(b)fluoranthene
Benzo(k)fluoranthene

1 Benzo(a)pyrene
: Indeno(l,2,3-«i)pyrene

I •' Dibenz(a,h)anthracene

T

1
t

1
g

1

1

i

Benzo(g,h,i)perylene
T

1

.4

f

*

D

•

, Approved By:
OTO7SVM.CH4 - 35 L2/3/98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-05
K9807097-035
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM

3- and 4-Methylphenol coelute.

MRL
400
120
120
400
120
400
2000
400
400
400
400
400
400
400
240
400
1200
400
400
400
4000
4000
400
400
400
400
400
400
400
400
400
400
400

Dilution
Factor

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
200
200
20
20
20
20
20
20
20
20
20
20
20

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed
11/26/98
11/26798
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

Result
ND
ND
ND
ND
ND
440
ND
ND
460
ND
560
ND
570
ND
ND
ND
ND
4700
1400
ND

18000
20000
ND
8600
7800
ND
ND
7700
5800
9600
10000
730
7100

Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required dilutin

^Jl——— ̂ 44 ) Date: f+/W T
f

Result
Notes

00107

POPA0008200



Client:
-project

•ample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: . 10/14/98

Base Neutral/Acid Semrvolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol

. Phenanthrene
\ithracene

.-Ji-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gi,i)perylene

HC-S-06
K9807097-036
D

Prep
Method

EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM

MRL
200
60
60

200
60

200
1000
200
200
200
200
200
200
200
120
200
600
200
200
200
4000
4000
200
200
200
200
200
200
200
4000
4000
200
200

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10
10
10
10
10 .
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

200
200
10
10
10
10
10
10
10

200
200
10
10

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
500
ND
340
ND
ND
ND
ND

3100
870
ND

13000
13000
ND
7000
6300
420
ND
6800
4500
9100
10000
670

5100

Result
Notes

D
3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
07097SVM.CH4 - 36 12/4/98

.Date: 00108

POPA0008201
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Client:
project:

^Mjunple Matrix:

I
7 r Sample Name:
• Lab Code:
•:

1

1

1
v *

1
I
• ''

Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2 ,4-Dimethylphenol
Naphthalene
Benzole Acid
HexachloTobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofhran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

• '^^ \thracene
• , (•Un-butyl Phthalate

^Fluoranthene

1

1

1

1

1

1

'l
i

1

Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,n,i)perylene

*
D

Approved By:
07097SVM.CH6 - 37 1 2/V98

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolatile Organic Compounds

HC-S-07
K9807097-037
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method MRL

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

3- and 4-Methylphenol coelute.

400
120
120
400
120
400
2000
400
400
400
400
400
400
400
240
400
1200
400
400
400
4000
4000
400
400
400
400
400
400
400
400
4000
400
400

Dilution
Factor

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
200
200
20
20
20
20
20
20
20
20

200
20
20

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

Result
Result Notes

ND
ND
ND
ND *
ND
ND
ND
ND
ND
ND
990
ND
730
ND
ND
ND
ND

6100
1700
ND

19000
21000
ND

12000
10000
540
ND

12000
8100
13000
17000
1200
9400

Quantitated using 4-Methylphenol. ' '
The MRL is elevated because of matrix interferences and because the sample required diluting.

vf*&2_ Date: ^ 00'——— \J \J J

POPAOOOI



Client:
-Reject:

;mple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

" ^thracene
._A-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(gXi)perylene

HC-S-08
K9807097-038
D

Prep
Method

EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
200
60
60

200
60

200
1000
200
200
200
200
200
200
200
120

'200
600
200
200
200
4000
4000
200

4000
4000
200
200
4000
200
4000
4000
200
200

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

200
200
10

200
200
10
10

200
10

200
200
10
10

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
220
ND
ND
ND
ND
810
ND
490
ND
ND
ND
ND
4300
1200
ND

13000
14000
ND
8200
8600
480
ND

8100
5700
11000
12000
1100
6800

Result
Notes

*
D

3-and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By:
07W7SVM.CH6 - 38 1W/98

Date: 00110 ^
POPA0008203
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Client:
project:
Ample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
'Phenanthrene

^jthracene
^1-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)£luoranthene
Benzo(a)pyrene
Indeno{ 1 ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,hji)perylene

*

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Base Neutral/Acid Semivolarile Organic Compounds

HC-S-09
K9807097-039
D

Prep
Method

EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

3- and 4-Methylphenol coelute.

MRL

200
60
60

200
60

200
1000
200
200
200
200
200
200
200
120
200
600
200
200
200
4000
4000
200
4000
4000
200
200 .
4000
200
4000
4000
200
4000

Dilution
Factor

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

200
200
10

200
200
10
10

200
10

200
200
10

200

Date
Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

Result
Result Notes

ND
ND
ND
ND *
ND
210
ND
ND
ND
ND
960
ND
540
ND
ND
ND
ND
5000
1300
ND

16000
16000
ND

11000
11000
370
ND

10000
6000
12000
15000
1300
8600

Quantitated using 4-Methylphenol.
• D The MRL is elevated because of matrix interferences and because the sample required diluting. '. ; '• '

|C

1
Approved By:

07097SVM.CH6 - 39 12/3/»8

/̂ca/ Date: /n Ljyftffi
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Client:
Project:

Wple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
PentachloTOphenol
Phenanthrene

'.thracene
..i-u-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-cthylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
BenzoQOfluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a4i)anthiacene

HC-S-101
K9807097-040
D

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

400
120
120
400
120
400
2000
400
400
400
400
400
400
400
240
400
1200
400
400
400
4000
4000
400
400
400
400
400
400
400
400
4000
400
400

Units: ug/KgCppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
200
200
20
20
20
20
20
20
20
20
200
20
20

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98
11/26/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1300
ND
710
ND
ND
ND
ND
6300
1700
ND

18000
18000
ND

13000
11000
560
ND

13000
8400
14000
18000
1600
9800

Result
Notes

*
D

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.
The MRL is elevated because of matrix interferences and because the sample required diluting..

Approved By:
07W7SVM.CH6 - 40 1J/3/98

Date: 00112

POPA0008205



Client:
roject:

jample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

I
Î

i ••

1

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzoic Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuran
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlcrophenol

• Phenanthrene
nthracene
Ji-n-butyl Phthalate

Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pYrene
Dibenz(a,h)anthracene
Benzo(g,hji)perylene

Method Blank
KWG9803614-*

Prep
Method

EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

Units: ug/Kg(ppb)
Basis: Dry

MRL

20
6
6
20
6
20
100
20
20.
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date
Factor Extracted

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

• 10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Date
Analyzed
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
29
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

I
Approved By: ____

• 07097SVM.CH7 - MB 1 W/S8

Date: ° 0 1 J 3

POPA0008206



Client:
""reject:

jmple Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: NA
Date Received: NA

Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Analyte
Phenol
Benzyl Alcohol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Naphthalene
Benzole Acid
Hexachlorobutadiene
Acenaphthylene
Dimethyl Phthalate
Acenaphthene
Dibenzofuian
Fluorene
Diethyl Phthalate
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

jthracene
^>i-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pvrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Method Blank
KWG9803615-4

Prep
Method

EPA3550A .
EPA 3550A
ERA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA 355QA
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A .
EPA3550A
EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SM
SIM
SIM
SM
SM
SM

Units: ug/Kg(ppb)
Basis: Dry

MKL
20
6
6
20
6

20
100
20
20
20
20
20
20
20
12
20
60
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Dilution Date
Factor Extracted

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 '
1
1
1
1
1

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

Date
Analyzed

11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98
11/25/98

Result
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
Notes

3- and 4-Methylphenol coelute. Quantitated using 4-Methylphenol.

Approved By:.
07097SVM.CH8 - MB 12/3/98 POPA0008207
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

\nt: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Sample Name: HC-VC-103
Lab Code: K9807097-010DUPR
Test Notes:

Duplicate Summary
Sulfide, Total

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: NA
Date Analyzed: 11/7/98

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Sulfide, Total

Prep Analysis
Method Method MRL Result

Duplicate
Sample Sample

Result

Relative
Percent Result

Average Difference Notes

NONE PSEP 1.5 16.0 14.1 15.0 13

Approved By:

07W7WET.BRI - DUP ll/M/98

Date: 00116
P«ge No.:

POPA0008209



I
*£>nt:
i7^K)ject:
I Sample Matrix:

i
f 7

•
Sample Name:

' Lab Code:
, , Test Notes:

I
^ -f

I

I

Analyte

Sulfide, Total
. Sulfide, Total

I

I

I
( •

I

I

I

i
i

._ Approved By:
MS/02 059?p

0709TWETBRI - MS 11/2<V98

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Sulfide, Total

HC-VC-103
K9807097-010MSR

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: NA
Date Analyzed: 11/7/98

Um'ts: mg/Kg(ppm)
Basis: Dry

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance

Method Method MRL Level Result Result Recovery Limits

NONE
NONE

PSEP
PSEP

1.5
1.5

233
220

16.0
16.0

71.9
71.9

24
28

60-130
60-130

Result
Notes

A
A

Date: 00117

POPA0008210



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

,ent:
Project:
LCS Matrix:

Hart Crowser, Me.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Sulfide, Total

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807097-LCS

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/18-20/98

Units: mg/L(ppm)
Basis:

Analyte

Sulfide, Total
Sulfide, Total
Sulfide, Total

Prep
Method

NONE
NONE
NONE

Analysis
Method

PSEP
PSEP
PSEP

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

0.94
0.89
0.87

1.08
2.15
1.85

115
242
213

60-130
60-130
60-130

Result
Notes

A
A

Approved By:

07097WET.LJ1 - LCS ll/JO/98

Date: 00118

POPA0008211



COLUMBIA ANALYTICAL SERVICES, INC.

QA7QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10/18-20/98

1

1
1
1
1
1
1*
1
1
1
1
I
1

CONTINUING

CCV 2 Result
CCV 3 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result
CCV 2 Result
CCV 3 Result

CONTINUING

CCB 2 Result
CCB 3 Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result
CCB 2 Result
CCB 3 Result

Sulfide,
PS!

Units: rug/

CALIBRATION VERIFICATION (CCV)

True
Value

0.47
0.47
0.89
0.89
0.89
0.89
0.87
0.87

CALIBRATION BLANK (CCB)

MRL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Measured
Value

0.47
0.47
0.88
0.88
0.88
0.88
0.87
0.87

Blank
Value

ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

100
100
99
99
99
99
100
100

I
Approved By:
COMBOQCD/042695

Q-CCV.XLT POPA0008212 10/6/95



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

. -ent:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
. Sulfide, Total

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807097-LCS

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/27,11/7/98

Units: mg/L(ppm)
Basis:

Analyte

Sulfide, Total
Sulfide, Total

Prep
Method

NONE
NONE

Analysis
Method

PSEP
PSEP

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

0.87
0.74

0.18
0.61

21
82

60-130
60-130

Approved By:
LCS/020597p

0709TWET.BR.1 - LCS I1/2CW8

Date: 00120
Page No.:

POPA0008213
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Sulfide, Total
PSEP

Units: mg/L (ppm)

CONTINUING CALIBRATION VERIFICATION (CCV)

True
Value

CCV1
CCV 2
CCV 3
CCV1
CCV 2
CCV1
CCV 2
CCV 3

Result
Result
Result
Result
Result
Result
Result
Result

0.43
0.43
0.43
0.37
0.37
0.37
0.37
0.37

CONTINUING CALIBRATION BLANK (CCB)

CCB1
CCB 2
CCB 3
CCB1
CCB 2
CCB1
CCB 2
CCB 3

Result
Result
Result
Result
Result
Result
Result
Result

MRL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Approved By:
COMBOQCD/CM2695

Q-CCV.XLT

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10/27,11/7/98

Measured
Value

0.44
0.44
0.44
0.36
0.35
0.36
0.36
0.36

Blank
Value

ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

102
102
102
95
97
97
97
97

Date 00121

POPA0008214 10/6/95



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Duplicate Summary
Ammonia as Nitrogen

Sample Name:
Lab Code:
Test Notes:

HC-VC-18-S1
K9807097-001DUP

Service Request: K9807097
D ate Collected: IO/12/98
Date Received: 10/14/98

Date Extracted: NA
Date Analyzed: 10/22/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Ammonia as Nitrogen

Prep
Method

NONE

Analysis
Method

3S0.1M

MRL

2.0

Sample
Result

75.7

Duplicate
Sample
Result

76.7

Average

76.2

Relative
Percent

Difference

1

Result
Notes

Approved By:
DUP/020597p

07097WET.U2 - DUP 11/30/98

Date: 00122
Page No.:

POPA0008215



1 ; COLUMBIA ANALYTICAL SERVICES, INC.

' ' QA/QC Report

• ' N'-^^^nt: Hart Crowser, Inc. Service Request:
f VR>ject: Port of Portland Terminal 4/5624 Date Collected:
• LCS Matrix: Sediment Date Received:
™ Date Extracted:

i • , Date Analyzed:
• Laboratory Control Sample Summary

Ammonia as Nitrogen
r.. Sample Name: Lab Control Sample Units:

I L a b Code: K9807097-LCS Basis:
• Test Notes:

I CAS
Percent

Recovery
I P r e p Analysis True Percent Acceptance

Analyte Method Method Value Result Recovery Limits

|

f ' Ammonia as Nitrogen NONE 350.1M 4.04 3.99 99 85-115
.Ammonia as Nitrogen NONE 350.1M 4.04 4.02 100 85-115

Ammonia as Nitrogen NONE 350.1M 4.04 4.02 100 85-115
^' Ammonia as Nitrogen NONE 350.1M 4.04 4.16 103 85-115
1. Ammonia as Nitrogen NONE 350. 1M 4.04 4.01 99 85-115

I*
IT •'

7 t

* f '

T '

1

1

** <J 1 /I Approved BY: f Date: ^pOn^
LCS/OJ0597p / i f

07097WET.LJ2 - LCS 11/30W8 (

I POPA0008216

K9807097
NA
NA
NA
10/22,27/98

mg/Kg (ppm)
Dry

Result
Notes

0012
PaigeK



Jot:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Ammonia as Nitrogen

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Ammonia as Nitrogen

HC-VC-18-S1
K9807097-001MS

Spiked
Prep Analysis

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: NA
Date Analyzed: 10/22/98

Units: mg/Kg(ppm)
Basis: Dry

CAS
Percent

Recovery
Spike Sample Sample Percent Acceptance

Method Method MRL Level Result Result Recovery Limits
Result
Notes

NONE 350.1M 2.0 469 75.7 592 110 75-125

Approved By:
MS/W0597P

07097WETJJ2 - MS 11/30/93

Date: f//3< 00124

POPA0008217



COLUMBIA ANALYTICAL SERVICES, INC.

i
T *

T '

1 •»

7 i

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Ammonia as Nitrogen
EPA Method 350.1M
Units: mg/Kg (ppm)

Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

True
Value

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

• V

*'

i
Ti*

i
7 *

1

CCV1 Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Result
CCV 6 Result
CCV 7 Result
CCV 8 Result
CCV 9 Result
CCV1 Result
CCV 2 Result

CONTINUING

1
1
1

CCB 1 Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result
CCB 6 Result
CCB 7 Result
CCB 8 Result
CCB 9 Result
CCB 1 Result
CCB 2 Result

MRL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10/22/98

Measured
Value

2.01
1.96
1.94
1.99
1.90
1.98
1.93
1.99
2.05
2.01
2.08

Blank
Value

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Percent
Recovery

100
98
97
100
95
99
96
100
102
100
104

I
i

Approved By:
COMBOQCD/MI695

Q-CCV.XLT

Date:

POPA0008218

.00125



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Ammonia as Nitrogen
EPA Method 350.1M
Units: mg/Kg (ppm)

Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10/27/98

CCV1 Result
CCV 2 Result
CCV 5 Result
CCV 6 Result

True
Value

2.00
2.00
2.00
2.00

Measured
Value

2.03
2.05
2.06
2.06

Percent
Recovery

102
102
103
103

CONTINUING CALIBRATION BLANK (CCB)

CCB 1 Result
CCB 2 Result
CCB 5 Result
CCB 6 Result

MRL

0.05
0.05
0.05
0.05

Blank
Value

ND
ND
ND
ND

Approved By:.
COMBOQCD/042695

Q-CCV.XLT

Q Q 1 2 6

POPA0008219 10/6/95
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I
I
I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Tenninal 4/5624

, Sample Matrix: Sediment

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: NA
Date Analyzed: 10/20/98

Duplicate Summary
Carbon, Toted Organic

m Sample Name: HC-VC-18-S1
, , Lab Code: K9807097-001DUP
I Test Notes:

Units: PERCENT
Basis: Dry

I
I
I

Analyte

Carbon, Total Organic

Prep
Method

Analysis
Method MRL Result

Duplicate
Sample Sample

Result

NONE ASTMD4129-82M 0.05 0.91 0.93

Relative
Percent

Average Difference

0.92 2

Result
Notes

I
I
I
I
I
•

I

I

I

Modified

. Approved By: _
DUPrt!20597p

07097WET.IJ4-DUP 11/30/98

Date: 00127

POPA0008220



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

_iient:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Carbon, Total Organic

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K9807097-LCS

Analyte

Carbon, Total Organic

Prep
Method

NONE

Analysis
Method

True
Value

ASTMD4129-82M 0.62

Result

0.66

Percent
Recovery

106

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/20/98

Units: PERCENT
Basis: Dry

CAS
Percent

Recovery
Acceptance Result

Limits Notes

85-115

M Modified

Approved By:
LCSW20597p

07W7WET.LJ4 - LCS 11/30/98

Date: 00128

POPA0008221



1
'*1' 'miject:

Sample Matrix:

1
«" T

1Sample Name:
' Lab Code:

, , Test Notes:

•!• '

m ' Analyte
if '
• Carbon, Total Organic

ia
i
i
i
i
i

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc. Service Request: K9807097
Port of Portland Terminal 4/5624 Date Collected: 10/12/98
Sediment Date Received: 10/14/98

Date Extracted: NA
Date Analyzed: 10/20/98

Matrix Spike Summary
Carbon, Total Organic

HC-VC-18-S1 Units: PERCENT
K9807097-001MS Basis: Dry

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result

Method Method MRL Level Result Result Recovery Limits Notes

NONE ASTMD4129-82M 0.05 4.70 0.91 5.22 92 75-125

i
I
i
i

Modified

.Approved By: Date:
MS/0205V7p

07097WET.U4 - MS 11/30/98

00129
POPA0008222



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart dowser, Inc.
Port of Portland Terminal 4/5624

Carbon, Total Organic
ASTMD4129-82M
Units: PERCENT
Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

Service Request: K9807097
Date Collected: NA
Date Received: NA
Date Analyzed: 10/20/98

CCV 2 Result
CCV 3 Result
CCV 4 Result

True
Value

20.0
20.0
20.0

Measured
Value

19.8
19.5
20.5

Percent
Recovery

99
98
102

CONTINUING CALIBRATION BLANK (CCB)

CCB2 Result
CCB 3 Result
CCB 4 Result

MRL

0.05
0.05
0.05

Blank
Value

ND
ND
ND

Approved By:
COMBOQCD/042695

Q-CCV.XLT

Date: 00130
POPA0008223



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
'̂ fc
•̂
Pr

!T f

ient: Hart Crowser, Inc.
roject: Port of Portland Terminal 4/5 624

LCS Matrix: Sediment

Laboratory Control Sample Summary
Carbon, Total Organic

Sample Name: Lab Control Sample
Lab Code: K9807097-LCS
Test Notes:

Analyte

Carbon, Total Organic
Carbon, Total Organic
Carbon, Total Organic

Prep
Method

Analysis
Method

True
Value Result

NONE ASTMD4129-82M
NONE ASTM D4129-82M
NONE ASTMD4129-82M

0.62 0.62
0.62 0.54
0.62 0.54

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 10/21,12/2,4/98

Units: PERCENT
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance Result

Recovery Limits Notes

100 85-115
87 85-115 .
87 85-115

M Modified

Approved By: __
LCS/OM597p

07097WCTIJ5-LCS

Date: /'2_ 00131
POPA0008224



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:

Hart dowser, Inc.
Port of Portland Terminal 4/5624

Service Request:
Date Collected:
Date Received:
Date Analyzed:

K9807097
NA
NA
10/21,12/2,4/98

Carbon, Total Organic
ASTMD4129-82M
Units: PERCENT
Dry Weight Basis

CONTINUING CALIBRATION VERIFICATION (CCV)

CCV1
CCV 2
CCV 3
CCV 4
CCV 5
CCV1
CCV 2

Result
Result
Result
Result
Result
Result
Result

True
Value

20.0
20.0
20.0
20.0
20.0
20.0
20.0

Measured
Value

19.3
19.0
19.4
19.4
18.3
19.2
20.3

Percent
Recovery

96
95
97
97
92
96
102

CONTINUING CALIBRATION BLANK (CCB)

CCB1
CCB 2
CCB 3
CCB 4
CCB 5
CCB1
CCB 2

Result
Result
Result
Result
Result
Result
Result

MRL

0.05
0.05
0.05
0.05
0.05
0.05
0.05

Blank
Value

ND
ND
ND
ND
ND
ND
ND

Approved By:
COMBOQCDAM2695

Q-CCV.XLT

Date: _/? 00132
POPA0008225



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Sample Name:
Lab Code:
Test Notes:

HC-VC-7-S1
K9807097-004

Duplicate Summary
Total Metals

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: 10/27/98
Date Analyzed: 11/3/98

Units: mg/Kg(ppm)
Basis: Dry

" r

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper

..Lead
.Mercury
Nickel
Silver
Zinc

Prep Analysis Sample
Method Method MRL Result

Duplicate Relative
Sample Percent Result
Result Average Difference Notes

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

0.6
8

2.4
27.3
62.8
361
0.15
26
0.9
464

0.6
8

.2.4
26.1
64.7
390
0.13
24
1

470

0.6
8

2.4
26.7
63.8
376
0.14
25
1

467

<1
<1
<l
4
3
8
14
8
10
1

Approved By: ___
DUP/031693

OIMTICP.EAI - DUP 1W98

7
Date: //.

00133
POPA0008226



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart dowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Total Metals

Service Request: K9 807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: 10/27/98
Date Analyzed: 11/3/98

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper

. Lead
; Mercury

" Nickel
Silver
Zone

HC-VC-7-S1
K9807097-004

Units: mg/Kg (ppm)
Basis: Dry

Prep Analysis
Method Method MRL

CAS
Percent

Spiked Recovery
Spike Sample Sample Percent Acceptance
Level Result Result Recovery Limits

EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA3050B
EPA3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

100
40
10
40
50
100
0.8
100
10

100

0.6
8

2.4
27.3
62.8
361

0.15
26
0.9
469

20.1
41

11.3
63.5
105
466
0.94
115
8.7
518

19
82
89
91-
84
105
99
89
78
NA

30-120
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

Result
Notes

A
NA

Outside acceptance limits; see case narrative.
Not Applicable; see case narrative.

Approved By:
MS/031695

07097ICP.EA1 - Spflcc 11/4/98

Date: 00134
POPA0008227



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Soil

Laboratory Control Sample Summary
Total Metals

Sample Name:
Lab Code:
Test Notes:

Source:

Laboratory Control Sample
K9807097-LCS

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/27/98
Date Analyzed: 11/3/98

Units: ing/Kg (ppm)
Basis: Dry

Environmental Resource Associates #238

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead

|.- Mercury
Nickel
Silver
Zinc

Prep
Method

EPA3050B
EPA3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8 .
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

59.6
82.4
94.3
97.8
81.3
190
1.34
164
113
131

Result

67.2
58.2
67.2
73.0
61.5
148
1.31
119
144
75.8

Percent
Recovery

113
71
71
75
76
78
98
73
127
58

Control
Limits

20-180
62-138
55-144
69-131
62-138
60-140
49-151
67-133
65-134
56-144

Result
Notes

Approved By: ___
LCS/032W5

07097ICP.EAJ-LCSS 11/4/98

Date:
00135

POPA0008228



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

QA/QC Report

Duplicate Summary
Total Metals

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Sample Name:
Lab Code:
Test Notes:

Batch QC
K9807115-004

Units: mg/Kg (ppm)
Basis: Dry

Analyte

.Antimony
Arsenic
Cadmium
Chromium
Copper

sLead
/ Mercury

Nickel
Silver
Zinc

Prep Analysis Sample
Method Method MRL Result

EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

0.2
5

2.0
24.6
45.3
288
0.06
21
0.4
798

Duplicate
Sample
Result

0.4
5

1.3
25.4
42.2
244
0.08
21
0.6
297

Relative
Percent

Average Difference
Result
Notes

0.3
5

1.6
25.0
43.8
266
0.07
21
0.5
548

67
<1
44
3
7
16
28
<1
40
91

A
A

Outside aceptance limits; see case narrative.

Approved By: ____
DUJV031695

OTWTICPJEAl - DUJ> (2) 11W98

Date: £itifa

OOJ36
POPA0008229
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i

1 '

I

I

i

Client:
Project:
Sample Matrii:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead

: Mercury
Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crov/ser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Total Metals

Batch QC
K9807115-004

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Units: mg/Kg(ppm)
Basis: Dry

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1

0.02
1

0.1
2

Spike
Level

100 .
40
10
40
50
100
1

100
10
100

Samp]
Resnl

0.2
5

2.0
24.6
45.3
288
0.06
21
0.4
798

CAS
Percent

Spiked Recovery
Sample Percent Acceptance
Result Recovery Limits

17.6
42

10.0
61.6
91.8
338
1.15
111
7.2
380

17
92
80
92
93
50

.109
90
68

NA

30-120
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

Result
Notes

r '

i
i A

NA
Outside acceptance limits; see case narrative.
Not Applicable; see case narrative.

i
I

Approved By:
MS/031695

07097ICPJEAJ - Spike P) 1W/9S

Date:
" 00137
POPA0008230



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Soil

Laboratory Control Sample Summary
Total Metals

Sample Name:
Lab Code:
Test Notes:

Laboratory Control Sample
K9807097-LCS2

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Units: mg/Kg(ppm)
Basis: Dry

Source: Environmental Resource Associates #238

Analyte

Antimony
Arsenic •
Cadmium
Chromium
Copper

NLead
jMercury

" Nickel
Silver
Zinc

Prep
Method

EPA 3050B
EPA3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA3050B

7471A
EPA 3050B
EPA 3050B
EPA 3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

59.6
82.4
94.3
97.8
81.3
190
1.34
164
113
131

Result

49.5
63.9
61.8
68.5
57.5
142
1.16
111
104

73.2

Percent
Recovery

83
78
66
70
71
75
87
68
92
56

Control
Limits

20-180
62-138
55-144
69-131
62-138
60-140
49-151
67-133
65-134
56-144

Result
Notes

Approved By: ____
LCS/032295

OT097ICP.EA1-LCSSP) 11/4/98

Date:
00138

Pace No.:

POPA0008231



I

I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

T f

^r »

i r

1

1

i
ii
•

^ Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead^\

• ; Mercury
~ Nickel

Silver
Zinc

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike Summary
Total Metals

Batch QC
K98071 15-004

Prep
Method

EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B
EPA 3050B

7471A
EPA 3050B
EPA 3050B
EPA3050B

Analysis
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

MRL

0.1
2

0.1
0.3
0.5
0.1
0.02

1
0.1
2

Spike
Level

100
40
10
40
50
100
1

100
10
100

Sample
Result

0.2
5

2.0
24.6
45.3
288
0.06
21
0.4
798

Spiked
Sample
Result

17.6
42

10.0
61.6
91.8
338
1.15
111
7.2
380

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/28/98
Date Analyzed: 11/4/98

Units: mg/Kg(ppm)
Basis: Dry

CAS
Percent

Recovery
Percent Acceptance

Recovery

17
92
80
92
93

NA
109
90
68
NA

Limits

30-120
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

Result
Notes

A

I
I
I
II
I

A
NA

Approved By: _
MS/031695

07097ICP.EAI - Spike (7) 11/4/98

Outside acceptance limits; see case narrative.
Not Applicable; see case narrative.

- 00139
POPA0008232



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analvzed: 11/3/98

Initial Calibration Verification (ICV) Summary
Metals

Units: ug/L (ppb)

ICV Source:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Inorganic Ventures ICV

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471 A
200.8
200.8
200.8

True
Value

50.0
50.0

. 25.0
20.0
25.0
50.0
5.0

50.0
25.0
50.0

Result

51.9
51.8
26.2
20.7
25.9
51.5
5.32
51.4
25.7
51.9

Percent
Recovery

104
104
105
104
104
103
106
103
103
104

Approved By:
ICVEPA/10J194

07097ICP.EA1 - ICV J1/4/98
7

Date: 00140
POPA0008233
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Client:
Project:

ICV Source:

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 11/4/98

Initial Calibration Verification (ICV) Summary
Metals

Units: (ig/L (ppb)

Inorganic Ventures ICV

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

50.0
50.0
25.0
20.0
25.0
50.0
5.0
50.0
25.0
50.0

Result

50.8
51.2
25.9
20.6
25.6
52.2

50.9
25.2
52.0

Percent
Recovery

102
102
104
103
102
104

102
101
104

I
I
I
I

7 '

|

'i
i

Approved By: ____
1CVEPA/1021M

070971CP.EA1-1CVP) 11/4TC8

Date:
00141

POPA0008234



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5 624

Service Request: K9807097
Date Analyzed: 11/4/98

Initial Calibration Verification (ICV) Summary
Metals

Units: p.g/L (ppb)

ICV Source: Inorganic Ventures ICV

Analyte

Antimony
Arsenic
Cadmium
Cnromrum
Copper
Lead
Mercury
Nickel
Silver
Zinc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

50.0
50.0
25.0
20.0
25.0
50.0
5.0
50.0
25.0
50.0

Result

49.8
51.0
25.5
20.2
25.7
51.4

51.1
25.1
50.9

Percent
Recovery

100
102
102
101
103
103

102
100
102

Approved By:
1CVEPA/102194

07097ICP.EA.1-1CV(3) 11/4/98

Date: // 00142

POPA0008235
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Project:
Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: (ig/L (ppb)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8

7471A
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0

CCV1
Result

25.6
25.0
25.3
25.0
25.3
24.8
5.05
25.3
25.0
25.3

Percent
Recovery

102
100
101
100
101
99
101
101
100
101

CCV2
Result

25.4
25.2
25.0
25.3
25.4
25.3
4.99
25.2
25.1
25.3

Percent
Recovery

102
101
100
101
102
101
100
101
100
101

CCV3
Result

25.9
25.4
25.9
25.6
25.8
25.5
4.92
25.8
25.1
25.8

Percent
Recovery

104
102
104
102
103
102
98
103
100
103

Approved By:
CCVI-.VMJ795

0709TICP.EA1-CCV1-3 1W/9S
7

Date: 00143
POPA0008236



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart dowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Jinc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0

CCV4
Result

25.6
25.2
25.5
25.4
25.8
25.1
4.87
25.6
25.4
25.6

Percent
Recovery

102
101
102
102
103
100
97
102
102
102

CCV5
Result

24.7
25.5
24.7
25.2
25.4
27.5
5.05
25.2
25.1
25.6

Percent
Recovery

99
102
99
101
102
110
101
101
100
102

CCV6
Result

24.6
25.4
24.8
25.1
25.2
26.9

-
25.0
24.4
25.4

Percent
Recovery

i

98
102
99
100
101
108

I

100 •
98
lo^v

Approved By:
CCV 4-6AMZ795

07097ICP.EA1 - CCV 4-6 JIM/98

Date:

POPA0008237
00144



I COLUMBIA ANALYTICAL SERVICES, INC.

. QA/QC Report

Project:
Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: ng/L (ppb)

T '

I

I

T T

I
I :

T '

7 '

I

'<

I

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
dnc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0

CCV7
Result

24.5
25.3
24.5
25.1
25.1
27.4

-
24.8
24.8
25.4

Percent
Recovery

98
101
98

. 100
100
110
-

99
99
102

CCV8
Result

25.1
25.1
25.2
25.3
25.0
25.6
.. .

25.3
25.0
25.3

Percent
Recovery

100
100
101 f
101
100
102
-

101
100
101

CCV9
Result

25.2
25.4
25.3
25.4
26.0
25.4

-
25.4
25.2
26.0

Percent
Recovery

101
102
101
102
104
102
-

102
101
104

Approved By:
CCV7-9AMT795

070971CP.EA.1-CCV7-9 11/4/98

Date: 00145
igcNo.:

POPA0008238



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 11/3/98

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
.Silver

iinc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0
25.0

CCV10
Result

23.9
26.3
24.0
25.0
26.2
26.1

-
25.2
24.0
26.7

Percent
Recovery

96
105
96
100
105
104
-

101
96
107

CCV11
Result

25.0
25.0
24.8
25.0
24.8

' 25.1
-

25.1
25.0
25.0

Percent
Recovery

100
100
99
100
99
100
-

100
100
100

CCV12
Result

24.9
25.0
24.8
24.6
25.3
25.2

-
25.5
25.0
25.3

Percent
Recovery

100
100
99
98
101
101
.

102
100
lor"^

Approved By.
CCV 7-9/M7795

070971CP.EAJ-CCV7-»a)

Date: 00146
POPA0008239



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Ilient:
Project:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624

Service Request: K9807097
Date Analyzed: 11/3/98

i

Continuing Calibration Verification (CCV) Summary
Metals

Units: ug/L (ppb)

Analyte

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel

.̂ Silver
Xnc

EPA
Method

200.8
200.8
200.8
200.8
200.8
200.8
7471A
200.8
200.8
200.8

True
Value

25.0
25.0
25.0
25.0
25.0
25.0
5.0

25.0
25.0

. 25.0

CCV13 Percent
Result Recovery

24.3

25.1
24.8
25.0
25.3
25.5

25.2
24.8
25.3

97
100
99
100
101
102

101
99
101

Approved By:
CCV7-9/M2W

07W7ICP.EA1-CCV7-9P) 1LW9S

Date: /'/ 00147
POPA0008240



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Blank (CCB) Summary
Metals

Units: ng/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Result

Antimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND 0.02 ND 0.03
Chromium 200.8 0.06 ND 0.11 ND 0.11
Copper 200.8 0.1 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Mercury 7471A 0.001 ND ND ND ND
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND

Approved By: ______________________f^JL^"________ Date: •
CCB4SMRUW2194 / 0 0 1 4 8

07097ICP.EA1 - CCB IW/98 P»reNo.:

POPA0008241
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB5 CCB6 CCB7 CCB8
Analyte Method MRL Result Result Result Result

Antimony 200.8 0.02 ND ND ND ND
Arsenic ' . 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND ND
Chromium 200.8 0.06 0.13 0.10 0.1 ND
Copper 200.8 0.1 ND ND ND ND
Lead 200.8 0.02 0.21 0.11 0.11 ND
Mercury 7471A 0.001 ND ' -
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 ND ND ND 0.02
Zinc 200.8 0.5 ND ND ND ND

Approved By: _______________________ f-^T/L- _________ Date: / V '
CCB4SMRL/102194 / 00149

07097ICP.EAI - CCB (2) 1 1/4/98

POPA0008242



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report '•_

Client: Hart Crowser, Inc. Service Request: K9807097 / ^
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98 "r

Continuing Calibration Blank (CCB) Summary
Metals

Units: ug/L (ppb)

EPA CCB9 CCB10 CCBll CCB12
Analyte Method MRL Result Result Result Result

Antimony 200.8 0.02 ND ND ND ND
Arsenic 200.8 0.5 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND 0.02
Chromium 200.8 0.06 ND ND 0.06 ND
Copper 200.8 0.1 ND ND ND ND
Lead 200.8 0.02 ND ND ND . ND
Mercury 7471A 0.001 . . . .
Nickel 200.8 0.2 ND ND ND ND
Silver 200.8 0.02 0.03 0.03 ND ND -
Zinc 200.8 0.5 ND ND ND ND

Approved By: _____________________-^C-_________ Date: J-L . .

ooiSfi' „
CCB4SMRLUOJ19*

07W7ICP.EM- CCB (3)11/4/98
POPA0008243
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Analyzed: 11/3/98

Continuing Calibration Blank (CCB) Summary
Metals

Units: ng/L (ppb)

EPA CCB13
Analyte Method MRL Result

Antimony 200.8 • 0.02 ND
Arsenic 200.8 0.5 ND
Cadmium 200.8 0.02 ND
Chromium 200.8 0.06 ND
Copper 200.8 0.1 ND
Lead 200.8 0.02 0.19
Mercury 7471A 0.001
Nickel 200.8 0.2 ND
Silver 200.8 0.02 ND
Zinc 200.8 0.5 ND

Approved By: _______________________r"/*l —"_________ ^ate: //.4
CCB4SMRiyi02194 /

07097ICP.EA.1 • CCB (4) 1L/4/98
POPA0008244



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc.
Project Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Prep Method:
Analysis Method:

Sample Name

HC-VC-13-S1
HC-VC-11-S1
HC-VC-11-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101
Method Blank
HC-S-08
Lab Control Sample
Lab Control Sample
Lab Control Sample
HC-S-01

EPA 3550B
NWTPH-Dx

Lab Code

K9807097-007
K9807097-013
K9807097-014
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807097-038
K9807097-039
K9807097-040
K981023-MB
K9807097-038MS
K981023-LCS
K981023-LCS2
K981023-LCS3
K9807097-03lt>up

Surrogate Recovery Summary
Northwest TPH-Dx

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: 10/23/98
Date Analyzed: 10/31/98

Test
Notes

Units: PERCENT
Basis: NA

P e r c e n t R e c o v e r y
o-Terphenyl Chlorohexadecane

76
82
69
86
59
63
74
84
73
67
42 A
59
79
83
82
76
71
97
92

77
85
74
95
65
68
81
92
81
73
47 A
63
83
84
87
74
70
98
97

CAS Acceptance Limits: 50-150 50-150

Approved By: _^
SUJU/061197p

OTO97PHC.AG7 - SUR 1V12/S8

Date: 00152
POPA0008245
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COLUMBIA ANALYTICAL SERVICES, INC.

W Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane

^. Phytane
By Fluoranthene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

HC-S-Ol
K9807097-03lDup

Prep Analysis
Method Method

EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx
EPA 3550B NWTPH-Dx

QA/QC Report

Duplicate Summary
Northwest TPH-Dx

Duplicate
Sample Sample

MRL Result Result

25 2100 1600
100 ND ND
25 HOOO 8500
0.5 5.3 4.6
0.5 5.5 4.3
0.5 120 95

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Relative
Percent

Average Difference

1800 28
ND <l
9800 26
5.0 14
4.9 24
110 23

K9807097
10/12/98
10/14/98
10/23/98
10/31/98

mg/Kg (ppm)
Dry

Result
Notes

I
I
I
I

I
*ii~ 4-,-HApproved By: \J\./^- --^____________________________ Date: .-' i! /' ?'•?<____ n n 1 C o
^ DUW070^ / U U I P J
• 07W7PHCAG7 - DUP ll/lT/98
• POPA0008246



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Collected: 10/12/98
Sample Matrix: Sediment Date Received: 10/14/98

Date Extracted: 10/23/98
Date Analyzed: 10/31/98

Matrix Spike Summary
Northwest TPH-Dx

Sample Name: HC-S-Q8 Units: mg/Kg(ppm)
Lab Code: K9807097-038MS Basis: Dry
Test Notes:

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result

Analyte Method Method MRL Level Result Result Recovery Limits Notes

Diesel EPA3550B NWTPH-Dx 25 270 <100 470 174 50-150 A
Lube Oil EPA3550B NWTPH-Dx 100 270 ND NA NC 50-150

Outside acceptance limits; see case narrative.

Approved By: N^yU^^^(_____________________________ Date: /t, f *- \ , a fl f| 1 C\ y|
MS/020597p ' "

07097PHCAG2 - MS 11/12/98 ._ _ -, . _
POPA0008247



I COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

I
I
J_" T

I

I

I

I

it
i
i
i
i
i
i

Client:
Project:
LCS Matrix:

Hart Crov/ser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981023-LCS

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/23/98
Date Analyzed: 10/30/98

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil

Prep
Method

EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

100
100

75
97

75
97

50-150
50-150

i
i

Approved By:
LCS/020S97p

07097PHC-AGJ-LCS 1W2/98

Date: 00155
POPA0008248



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: 10/23/98
Date Analyzed: 10/30/98

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name: Lab Control Sample Units: mg/Kg (ppm)
Lab Code: K981023-LCS2 Basis: Dry
Test Notes:

CAS
Percent

Recovery
Prep Analysis True Percent Acceptance Result

Analyte Method Method Value Result Recovery Limits Notes

Pencil Pitch EPA3550B NWTPH-Dx 53 44 83 50-150

s: /i/frlftApproved By: (~tfA*^/?___________________________ Date: />[ |> |?5 00156

POPA0008249
LCSrtBfl»7p

07097PHCAG2-LCSZ I1/1Z/S8 -No-
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Laboratory Control Sample Summary
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
K981023-LCS3

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/23/98
Date Analyzed: 10/30/98

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Pencil Pitch

Prep
Method

Analysis
Method

CAS
Percent

Recovery
True Percent Acceptance
Value Result Recovery Limits

Result
Notes

EPA3550B NWTPH-Dx 100 60
EPA3550B NWTPH-Dx 53 37

60
70

50-150
50-150

i
i

Approved By:
LCS/020397]]

07097PHCAGJ-LCS3 11/11/98

Date: 00157
POPA0008250



C . . j t :
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Surrogate Recovery Summary
Volatile Organic Compounds by GC/MS

Service Request: K9807097
Date Collected: 10/12 -10/13/98
Date Received: 10/14/98

Date Extracted: 10/20 -10/27/98
Date Analyzed: 10/20 -10/27/98

Prep Method:
Analysis Method:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-YC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-103
HC-VC-11-S1

EPA 5035
8260B

Units: PERCENT
Basis: Dry

F

HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-07

Lab Code

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-Q08
K98Q7097-010
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-037

Test P e r c e n t R e c
Notes Dibromofluoromethane Toluene-d8

104
97
101
101
94
99
96
98
102
100
100
102
102
104
101
98
100
102
101
105
99
99
95
101
96

101
105
100
102
100
101
104
98
98
96
98
102
101
101
98
98
102
97
104
97
101
102
96
98
94

CAS Acceptance Limits: 75-132 85-109

o v e r y
4-Bromofluorobenzene

107
109
107
107
108
107
109
108
110
109
106
112
113
111
109
108
111
108
110
110
104
112
108
112
101

49-131

Approved By: __
SUR3QCJO.T_SUR/01071998»

07097VOA.TC7 - SUR. 11/13W8

Date: 11 //=? la 00158
PBgeNo;

POPA0008251



COLUMBIA ANALYTICAL SERVICES, INC.

T ' QA/QC Report

I'ra^ct:
Hart Crowser, Inc.

« roject: Port of Portland Terminal 4/5624
• unple Matrix: Sediment

i '

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Date Extracted: 10/20 -10/27/98
Date Analyzed: 10/20 -10/27/98

Surrogate Recovery Summary
Volatile Organic Compounds by GC/MS

I rep Method: EPA 5035
i Method: 8260B

f :

I.ample Name

KC-S-08
C-S-09

f TC-S-101

§[ethod Blank
[efeod Blank

Method Blankt 'lethod Blank
'latrix Spike

'duplicate Matrix Spike
Titrol Sample

K Spike
Duplicate Matrix Spike

I
3 »

I £

T '

T '

i
i
i
i

Approved By:

Lab Code

K9807097-038
K9807097-039
K9807097-040
KWG9803606-1
KWG9803607-1
KWG9803629-3
KWG9803699-1
K9807097-038MS
K9807097-038DMS
KWG9803699-2
K9807097-040MS
K9807097-040DMS

Test
Notes

Units: PERCENT
Basis: Dry

. P e r c e n t R e c o v e r y
Dibromofluoromethane Toluene-d8 4-Bromofluorobenzene

93
106
96

117
106
89
88

106
99

110
110
107

CAS Acceptance Limits: 75-132

>1 Date:
SUR3QOXLT_SURAIl(m99Sa

(T709TVOA.T10 - SUR. 11/1V98

98
103
104
92
96

106
98
92
94
95
93
96

85-109

97

101

97
109
112
98

100
98
93

112
106
101

- 49-131

00159

POPA0008252



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
LCS Matrix:

Hart dowser, Inc.
Port of Portland Tenninal 4/5624
Sediment

Laboratory Control Sample Summary
Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9803699-2

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/27/98
Date Analyzed: 10/27/98

Units: ug/Kg (ppb)
Basis: Dry

Analyte

Benzene
Trichloroethene (TCE)
Toluene
1,2-Dichlorobenzene

Prep
Method

Analysis
Method

True
Value

CAS
Percent

Recovery
Percent Acceptance

Result Recovery Limits
Result
Notes

EPA 5035
EPA 5035
EPA 5035
EPA 5035

8260B
8260B
8260B
8260B

50
50
50
50

53
56
48
52

106
112
94
104

78-116
79-119
77-118
79-120

Approved By:. Date: \\\\2>\*l%
SUR3QC J£LT_LCSrt>l 07199Bi

07097VOA.T10-LCS 11/13/98 0&L60
POPA0008253



COLUMBIA ANALYTICAL SERVICES, INC

QA/QC Report

I
r *'

r-

T •'

I
r ••

^j •'

I r

I

I

I
I

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request K9807097
Date Collected: 10/13/98
Date Received: 10/30/98

Date Extracted: 10/27/98
Date Analyzed: 10/27/98

Matrix Spike Summary

Volatile Organic Compounds by GC/MS

Sample Name:
Lab Code:
Test Notes:

Units: ug/Kg(ppb)
Basis: Dry

Analyte

Benzene
Trichloroethene (TCE)
Toluene
1,2-Dichlorobenzene

Matrix Spike
K9807097-038MS
F

CAS
Percent

Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result

Method Method MRL Level Result Result Recovery Limits Notes

EPA 5035
EPA5035
EPA 5035
EPA 5035

8260B
8260B
8260B
8260B

14
14
14
14

140
140
140
140

ND
ND
ND
ND

110
110
93
72

79
79
66
51

57-121
45-127
34-134
34-131

The MRL is elevated because of the low percent solids in the sample as received.

I
i

Approved By: Date:
SUR3QCXLT MS/0107199S1

OWTVOA.TIO-MS n/u«8

\\\(3\°tf

POPA0008254



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

C ^ Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Collected: 10/13/98
Sample Matrix: Sediment Date Received: 10/14/98

Date Extracted: 10/27/98
Date Analyzed: 10/27/98

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compounds by GC/MS

r
Sample Name: Duplicate Matrix Spike Units: ng/Kg(ppb)
Lab Code: K9807097-038MS K9807097-038DMS Basis: Dry
Test Notes: F

i

P e r c e n t R e c o v e r y
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result,
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

Benzene
Trichloroethene (ICE)
Toluene
1,2-Dichlorobenzene

EPA5035
EPA5035
EPA 5035
EPA5035

8260B
8260B
8260B
8260B

14
14
14
14

140
140
140
140

140
140
140
140

ND
ND
ND
ND

110
110
93
72

120
120
110
90

79
79
66
51

86
86
79
64

57-121
45-127
34-134
34-131

9
9
17
22

The MRL is elevated because of the low percent solids in the sample as received.

00162
11/13/98 PageNet

Approved By: C M^l J%^X _ \^AA^K-S\&——— Date:

POPA0008255
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I

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

I
? '

' W^ct:
ample Matrix:

Hart Crowser. Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Date Extracted: 10/27/98
Date Analyzed: 10/27/98

7

•sample Name:
T<ab Code:

i est Notes:

Matrix Spike/Duplicate Matrix Spike Summary
Volatile Organic Compounds by GC/MS

Duplicate Matrix Spike
K9807097-040MS
F

K9807097-040DMS
Units: tig/Kg (ppb)
Basis: Dry

i
•»

«

I

'Analyte
f
lenzene

lilrichloroethene (TCE)
Toluene

,2-Dichlorobenzene

P e r c e n t R e c o v e r y
GAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance Percent Result
Method Method MRL MS DMS Result MS DMS MS DMS Limits Difference Notes

EPA5035 8260B 10 146 148 ND 168 149 115 101 57-121 13
EPA5035 8260B 10 146 148 ND 175 153 120 103 45-127 15
EPA5035 8260B 10 146 148 ND 143 129 98 87 34-134 12
EPA5035 8260B 10 146 148 ND 154 97 105 66 34-131 46

i
I
I
I
I
I
I
I
I

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: c
-Date:

1VIMB
00163

P.O.-. MX.-

POPA0008256



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

i. Jt:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Prep Method: EPA 3550A
Analysis Method: SIM

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-104
HC-VC-11-S1
HC-VC-11-S2
HC-VC-22-S1
Y 'C-22-S2
Ho-v-C-27-Sl
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-18-S2
HC-VC-18-S2

Lab Code

K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-011
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-002MS
K9807097-002DMS

CAS Acceptance Limits:

Test
Notes 2FPHL

Service Request: K9807097
Date Collected: 10/12-13/98
Date Received: 10/14/98

Date Extracted: 10/21/98
Date Analyzed: 11/4-26/98

Units: PERCENT
Basis: NA

P e r c e n t
PHLD6 NBZ

R e c o v e r y
2FBPH 246TBPHL TPH

46
53

NA
NA
66
76
36

NA
NA
55
19 A

NA
NA
35
2 A

49
48

51
56

NA
NA
72
78
45

NA
NA
62
40

NA
NA
37
12 A
51
53

37
44

NA
NA
69
81
38

NA
NA
59
51

NA
NA
31
60
45
44

53
61

NA
NA
58
58
47

NA
NA
64
50

NA
NA
43
57
57
58

60
47

NA
NA
75
63
18

NA
NA
75
12

NA
NA
52
2 A

42
34

72
78

NA
NA
120
111
60

NA
NA
82
78

NA
NA
61
84
64
65

31-106 37-104 22-123 15-117 12-116 19-140

2FPHL 2-Fluorophenol
PHLD6 Phenol-d5
NBZ Nitrobenzene-d5
2FBPH 2-Fluorobiphenyl
246TBPHL 2,4,6-Tribromophenol
TPH p-Terphenyl-d!4

NA Not Applicable; see case narrative.
A Outside acceptance limits; see case narrative.

Approved By:
SURJ6/0525M

OT097SVM.CH7 - tor 12M/98

Date: uJ «// 00164

POPA0008257
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

: Hart Crowser, Inc.
reject: Port of Portland Terminal 4/5624

• Sample Matrix: Sediment

I
i

i \

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

..Prep Method;
Analysis Method:

Sample Name

EPA 3550A
SIM

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Date Extracted: 10/21/98
Date Analyzed: 11/26/98

Units: PERCENT
Basis: NA

Lab Code
Test
Notes 2FPHL

P e r c e n t
PHLD6 NBZ

R e c o v e r y
2FBPH 246TBPHL

. .HC-VC-39-S1

|

!HC-VC-39-S2
'HC-VC^»2-S1

^ HC-VC-42-S2
• ?HC-S-01
• iHC^S-02

HC-S-03

IlHC-S-04
iHC-S-05
HC-S-06

*m>
|P

HC-S-09
A'HC-S-101

1
1
— 2FPHL
, ,PHLD6
• NBZ
•tzrepH
. .246TBPHL

1™
NA1
V
•
• Approved By:

SUM/OSUW

K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807097-038
K9807097-039
K9807097-040

CAS Acceptance Limits:

2-Fluorophenol
Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
p-Terphenyl-d!4

Not Applicable; see case narrative.
See Case Nanative.

>

35
40

NA
NA
NA
NA
NA
45
43
35
43
45
33
46

31-106

30

37
39

NA
NA
NA
NA
NA
42
38
34 X
36 X
40
26 X
34 X

37-104

34
40

NA
NA
NA
NA
NA
40
36
33
40
43
33
36

22-123

Date:

41
46

NA
NA
NA
NA
NA
55
48
41
48
52
40
52

15-117

llJvIt
' 1 i

62
57

NA
NA
NA
NA
NA
46
63
56 .
67
71
46
69

12-116

5T
• 07097SVM.CH8. sur 12/3/98

TPH

68
68

NA
NA
NA
NA
NA
71
80
67
81
83
62
87

19-140

00165
POPA0008258



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

^ .nt:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds

Prep Method: EPA 3550A
Analysis Method: SIM

Service Request: K9807097 / N

Date Collected: NA
Date Received: NA

Date Extracted: 10/21/98
Date Analyzed: 11/25/98

Units: PERCENT
Basis: NA

Sample Name

Lab Control Sample
Lab Control Sample
Method Blank
Method Blank

Lab Code

KWG9803614-3
KWG9803615-3
KWG9803614-4
KWG9803615-4

Test
Notes 2FPHL

49
47
11 A
27 A

P e r
PHLD6

66
63
38
51

e n t
NBZ

68
65
67
68

R e c o v e r y
2EBPH 246TBPHL

71
70
69
70

35
38
2 A

12

TPH

85
81
94
98

CAS Acceptance Limits: 31-106 37-104 22-123 15-117 12-116 19-140

2FPHL 2-Fluorophenol
PHLD6 Phenol-d5
NBZ Nitrobenzene-d5
2FBPH 2-Fluorobiphenyl
246TBPHL 2,4,6-Tribromophenol
TPH p-Terphenyl-dl4

A Outside acceptance limits; see case narrative.

Approved By:.
SUR6AUMS5

L Date:

07097SVM.CH9 - tat 12/3/98

00166

POPA0008259



I COLUMBIA ANALYTICAL SERVICES, INC.

• ample Matrix:

.1 "i

I
» '

ample Name:
I Lab Code:
,. 'est Notes:

I

I
T '

i
i
i
i

ipproved By

*: '

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds

HC-VC-18-S2
K9807097-002MS, K9807097-002DMS

Service Request: K9807097
Date Collected: 10/12/98
Date Received: 10/14/98

Date Extracted: 10/21/98
Date Analyzed: 11/25/98

Units: ug/Kg (ppb)
Basis: Dry

P e r c e n t R e c o v e r y
CAS Relative

t *

• .analyte

< ' 'henol
• icenaphthene
• Pentachlorophenol
, ,̂ 1̂6

1

!•
1

Prep
Method

EPA 3550A
EPA 3550A
EPA 3550A
EPA 3550A

Analysis
Method

SIM
SIM
SIM
SIM

MRL

200
200
600
200

Spike Level
MS DMS

230
230
230
230

240
240
240
240

Sample
Result

ND
ND
ND
1900

Spike Result
MS DMS MS DMS

130
230
46
NA

140 57 58
190 100 79
45 20 19
NA NR NR

Advisory
Limits

20-99
26-104
10-145
18-144

Percei
Differei

2
23
5

NR

Not Applicable; see case narrative.

Date:

07097SVM.CH7-DMS 12/4/98

00167
POPA0008260



COLUMBIA ANALYTICAL SERVICES, INC. !

QA/QC Report
\ • „, •
Client: Hart Crowser, Inc. Service Request: K9807097 ^ ^
Project: Port of Portland Terminal 4/5624 Date Collected: NA
LCS Matrix: Sediment Date Received: NA

Date Extracted: 10/21/98
Date Analyzed: 11/25/98

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

Sample Name: Lab Control Sample Units: ug/Kg(ppb)
Lab Code: KWG9803614-3 Basis: Dry
Test Notes:

CAS
Percent

Recovery
Prep Analysis True Percent Advisory Result

Analyte Method Method Value Result Recovery Limits Notes

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

EPA 3550A
EPA 3550A
EPA3550A
EPA 3550A

SIM
SIM
SIM
SIM

250
250
250
250

160
180
130
220

64
72
52
88

21-110
29-109
10-120
39-149

ApprovedBy: ____________________u___________Date:
LCTOS*

07097SVM.CH7.fcs IJ/V98 POPA0008261



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

I

I

I

I

I
jf r

I

I

I

I

Client:
Project:
LCS Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: NA
Date Received: NA

Date Extracted: 10/21/98
Date Analyzed: 11/25/98

Laboratory Control Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds

Sample Name:
Lab Code:
Test Notes:

Lab Control Sample
KWG9803615-3

Units: ug/Kg(ppb)
Basis: Dry

Analyte

Phenol
Acenaphthene
Pentachlorophenol
Pyrene

Prep
Method

Analysis
Method

True
Value

CAS
Percent

. Recovery
Percent Advisory

Result Recovery Limits
Result
Notes

EPA 3550A
EPA3550A
EPA3550A
EPA3550A

SIM
SIM
SM
SIM

250
250
250
250

150
170
54
190

60
68
22
76

21-110
29-109
10-120
39-149

I

I

Approved By: _____
LCS/51593

07097SVM.CH8 - Ics 12/3^98

Date:
00169

POPA0008262
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CHAIN OF
i^^^.„ _. k— — — •—T.-.^-.„ . - • .j . ^ , .- . --* » - . i/f'. •

JA. - - • ( -/TO >
TODY

Sediment and Tissv._^emistry
1317 Soulh 13th Ava. • Kelso, WA 98626 • (360)577-7222 • (800)6.9^7222 • FAX (360) 636-1068

PAGE

SAMPLER'S SjpNATUpE.^

: i &&r &•
". /'SAMPLE I.D. DATE TIME LAB I.D.. MATRIX REMARKS

X-
1 X15;

/"/Of-

1- - It. OTS_,

7 .\
X

/• !!,•
/ -V.-

T3
O

I
O
O
00too>

REPORT REQUIREMENTS.• • -i
. I. Routine Report: Method

Blank, Surrogate, as-,
required

_ ll! Report Dup., MS, MSD as
.' •* required

_lli. Data Validation Report /
' ! '(Includes all raw data), ' •'•

. CLP Deliverable Report -

INVOICE INFORMATION
P.O. # • ' '-: • • • ' . . .

*. •* v •
Bill To: • ••• •

Circle which malals era to ba analyzed:

Cr Cu Hg (Ml / Pb Se Zn

TURNAROUND REQUIREMENTS
__ 24 hr. "•'.• 48 hr.'
___5 Day
__^Standard (10:15 working days)

Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:



CHAIN OF Cf (TODY
Sediment and TissV>vtemistry

rw/m£ /
SR#:___ I • *\

1317 South 13lnAve. • Kelso, WA 98626-' • (360)577-7222 • (800)695*7222 • FAX (360) 636-1068
PAGE .OF. COC

P>

DATE. TIME LAB I.D. MATRIX

z-
1 7- (4»» /- y

(•-»!, / - 7

1 \//c-./c- n- i f f : 7.- It

•Y
y Y

- it
I • ?.«.

, v

O
5ooo
00

, REPORT REQUIREMENTS;
' ! '. ' * \ i

_ I. Routine Report: Method
. Blank, Surrogate, as

. ' _.. required

_ .11. Report Dup., MS, MSD as
required . \

^Ilî bata Validation Report
' • • • ) '(Includes all raw data) .

_ IVfc^LP Deliverable Report .

. . .iNVpICE INFORMATION
'p.o.:!rj'i-:'. •'? -^ '''-."• •
Bill To: ' • ":-::.-;':'. '"

Circle which metals are to be analvzed:

TURNAROUND REQUIREMENTS
_:_24 hr. ___48 hr.
.__5 Day
___ Standard (10-15 working days)
__ Provide FAX Results

SPECIAL INSTRUCTIONS/COMMENTS:

^J^



OFCf0ro~DY "
Sediment and Tissc*>v>...amistry

1317 South 13lhAve. •'Kelso'WA 98626 • (360)577-7222 • (800) 695J7222 • FAX (360) 636-1068

'__I
REMARKS

tfto X X X
y I <

3o
y

&• V

O
TJ
>
O
O
O
00toao>

- v '••• .'I;--' . -.-.•. . .-..(•.-
REPORTREQUIREMENTS

_: I; Routine'Report: Method '
/ Blank, Surrogate, as • . .
I required

_ II. Report Dup., MS, MSD as
!-'. required

.'III. Data Validation Report . ;
(Includes all raw.'data) •

. r C L P deliverable Report

INVOICE INFORMATION
P.CM'> •;• "•;••••
Bill To: ^ • •'" ''•'•"• •"••».'

Circle which mefals ara to be analyzed^

• • * ' . CAMelals: "Ag As Cd Cr , Cu Hg

TURNAROUND REQUIREMENTS
__ _;24hr. ' • ' • • 48 hr.
__ _!5Day . '•;• • • . " • • ; ' • •

: Standard (10:15 working days)

SPECIAL INSTRUCTIONS/COMMENTS:

' .'-Provide FAXResull? .

'•: /Requested Report Dale . - ' . ''•'it - r
RELINQUISHED BY:

Signature Date/Time



Tica!
:X;*B»WSer ...^
!'. ;• ,'_ <Vi'&ivMb>««-ptvn0e/ Company

SR#
. . Sediment

1317 South 13lhAve. • Kelso, WA 98626 • (360)577-7222 •' (800) 695-722^-'. ̂ ,<360) 636-1068
PAGE OF

PROJECT NAME-r- 7777r"7*^7"/ / **- / r S 7
PROJECT NUMBER .- /

r
PROJECT MANAGER

/ f r ^ 0
COMPANY/ADDRESS,Uc- '+/««
PHONE »
>"'V :

SAMPLE SIGNATURE

FAX»

SAMPLE I.D. DATE TIME LAB I.D. MATRIX REMARKS

10113 Set) 7 \ \ \

1 \ \ \ \ \ X
-*-03. \ V \ \ \ \ \

\ \ X X X X X \
•f-J.-O-S" X X X X \ X

. X \
*.-$'0*1 \ X X \ X X X \ X

/ / f - S- O' 2. \ x X X\ \ \ \ \ X X X \ X
X X \

: RERORT REQUIREMENTS

_ I. Routine Report: Method
Blank, Surrogate, as
required

__ II. Report Dup., MS, MSD as
. required

INVOICE INFORMATION,...
P.O.#.. • ' •• :- :'- :-.^- ;••;
Bill To: •' • 'v':.

Circle which malals are to ba analyzed:^. __.

SMS Metals: (£p <&& (St̂  W
CAMolals: 7*g As,/Cd • Cr Cu Hg

. Data Validation Report
.. (Includes all raw data)

• (jft CLP Deliverable Report

TURNAROUND REQUIREMENTS
___ 24 hr. 48 hr.

.5 Day
Standard (10-15 working days)
Provide FAX Results ,• "

SPECIAL INSTRUCJJONS^OMMENTS:
/ \

H

POPA0008267



Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

Project/Client,
Cooler received on \h8
i.

3.

777
and opened on

Work Order K98 f}^?^^ 7
*

bv

Were custody seals on outside of cooler?
If yes, how many and where?______

YES

Were seals intact and signature & date correct?

Temperature of cooler(s) upon receipt:
Temperature Blank: ~>* P ^/-Y

1
1i ;
1
"^
iiiiii•

k Were custody
>. Type of packii
5. Did all bottles
1. Were all bottle

3. Did all bottle 1
9. Were the com
10. Were all of th<
11. Were VOA vi
12. Did the bottles
Explain any discrepancies

^-/^T^t^P tf^ T*5/̂

papers propa
ig material pi
arrive in goo
; labels comp

abels and tag
rcr types of be
; preserved tx
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Columbia Analytical Services Inc.
Cooler Receipt And Preservation Form

Project/Client, Hfi&T

Cooler received on /^//1/f & and opened on / *
' I / /

Were custody seals on outside of cooler? '

Work Order K98_
^by_

1.

2.
3.

4.

5.
6.
7.
8.
P.
10.
11.
12.

If yes, how many and where?.
Were seals intact and signature & date correct?
COC#
Temperature of cooler(s) upon receipt: P '-^

Temperature Blank: ^T*-?
Were custody papers properly filled out (ink, signed, etc.)?
Type of packing material present ''$?&_>________

£.7

YES/NO

\-Q

Did all bottles arrive in good condition (unbroken)?
Were all bottle labels complete (Le. analysis, preservation, etc.)?
Did all bottle labels and tags agree with custody papers?
Were the correct types of bottles used for the tests indicated?
Were all of the preserved bottles received at the lab with the appropriate pH?
Were VOA vials checked for absence of air bubbles, and if present, noted below?
Did the bottles originate from CAS/K or a branch laboratory? _ ________

-YES~H

Explain any discrepancies 6orTL£ ^. /v?V<T/AJA

Samoles that reauired ureservation or received outside of temperature ranee at the labfcircle')
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EXECUTIVE SUMMARY OF SEDIMENT BIOASSAYS

Four sediment bioassay tests were conducted for Hart Crowser, Inc. for the Port of Portland, Terminal 4 Remedial
Investigation. Phase I tests (Table 1) were 592-1 and -2, 10-day tests with the amphipod Hyalella azteca and the
midge Chironomus tentans, respectively. Sediments HC-S-26, HC-S-28, HC-S-35, HC-S-36, HC-S-39, and HC-
S-42 were tested and the results for each compared against those from the appropriate tested reference sediment,
either HC-Ref-B or HC-Ref-C. Following receipt by Hart Crowser of the Tier I chemistry results, Phase n tests
(Table 2) with Hyalella (592-3) and Chironomus (592-4) were conducted, with sediments HC-S-01, HC-S-04, HC-
S-05, HC-S-07, HC-S-11, HC-S-16, HC-S-19, HC-S-22, HC-S-24, and HC-S-30. Results from each were again
compared against those from the appropriate reference sediment. Information on test, reference, and control
sediments is provided in Table 3.

INDIVIDUAL TEST RESULTS

Phase T amphipod. Hyalella azteca 10-dav survival test (592-1) - -

Test acceptability

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Sulfides were not detected in the overlying water (detection limit 0.02 mg/L) at either the
beginning or end of the test. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to
1.0 mg/L. The test met acceptability criterion specified in the protocol with 98.8% mean control survival
(80% required). Survival of 96.3% and 98.8% in reference sediments HC-Ref-B (NAS#1857F) and HC-Ref-C
(NAS#1858F), respectively, met the 70% survival criterion specified by the Dredged Material Evaluation
Framework Guidance for the Lower Columbia River Management Area. The reference toxicant (positive
control) result was within the laboratory's control chart limits (17.0 ug/L; control chart mean ± 2 S.D. = 12.8 ±
10.1).

Test results

Survival in the control sediment was not significantly different from that in either reference sediment Only
two significant differences were detected in comparisons of test sediments to their appropriate reference
sediments. Survival in sample HC-S-26 (92.5%; NAS #1874F) was significantly less than that in HC-Ref-C
(98.8%), and survival in sample HC-S-28 (83.8%; NAS #1875F) was significantly less than that in HC-Ref-B
(96.3%).

Phase I midge. Chironomus tentans. 10-day survival and growth test (592-2^

Test acceptability

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Sulfides were not detected in the overlying water (detection limits, 0.02 mg/L) either at the
beginning or the end of the test Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit)
to 1.5 mg/L. The test met acceptability criterion specified in the protocol with 85.0% mean control survival
(70% required) and 1.69 mg average control weight (0.6 mg required). Survival of 71.3% and 80.0% in
reference sediments HC-Ref-B (NAS#1857F) and HC-Ref-C (NAS#1858F), respectively, met the 65%
survival criterion specified by the Dredged Material Evaluation Framework Guidance for the Lower Columbia
River Management Area. The reference toxicant (positive control) result was within the laboratory's control
chart limits (6.35 g/L; control chart mean ± 2 S.D. = 4.68 ± 2.14).

Test results

Survival in the control sediment was not significantly different from that in either reference sediment. Only
one significant difference was detected in comparisons of test sediments to their appropriate reference
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sediments. Survival in sample HC-S-39 (58.8%; NAS #1878F) was significantly less than that in HC-Ref-B
(71.3%).

Weights in the control sediment were not significantly different from those in either reference sediment No
test sediments had weights significantly less than that in their appropriate reference sediment.

Phase II amphipod. Hvale.Ua azteca 10-dav survival test (592-3)

Test acceptability

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to 0.5 mg/L.
The test met acceptability criterion specified in the protocol with 85.0% mean control survival (80% required).
Survival of 86.3% and 73.8% in reference sediments HC-Ref-B XNAS#18S7F) andHC-Ref-C (NAS#1858F),
respectively, met the 70% survival criterion specified by the Dredged Material Evaluation Framework
Guidance for the Lower Columbia River Management Area. The reference toxicant (positive control) result
was within the laboratory's control chart limits (15.2 ug/L; control chart mean ± 2 S.D. = 13.1 ± 10.2).

Test results

Survival in the control sediment was not significantly different from that in either reference sediment Five
test sediments showed significantly lower survival than that of their appropriate reference sediments. Survival
in samples HC-S-01 (65.0%; NAS #1859F), HC-S-04 (62.5%; NAS #1862F), HC-S-05 (71.2%; NAS
#1863F), HC-S-16 (72.5%; NAS #1868F), and HC-S-22 (70.0%, NAS #1872F) was significantly less than that
in HC-Ref-B (87.5%).

Phase H midge. Chironomus teutons. 10-day survival and growth test (592-41

Test acceptability

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to 0.5 mg/L.
The test met acceptability criterion specified in the protocol with 96.3% mean control survival (70% required)
and 1.46 mg average control weight (0.6 mg required). Survival of 87.5% and 78.8% in reference sediments
HC-Ref-B (NAS#1857F) and HC-Ref-C (NAS#1858F), respectively, met the 65% survival criterion specified
by the Dredged Material Evaluation Framework Guidance for the Lower Columbia River Management Area.
The reference toxicant (positive control) result was within the laboratory's control chart limits (3.14 g/L;
control chart mean ± 2 S.D. = 4.88 ± 2.24).'

Test results

Survival in the control sediment was not significantly different from that in either reference sediment. Four
test sediments showed significantly lower survival when compared to their appropriate reference sediments.
Survival in samples HC-S-01 (52.5%; NAS #1859F), HC-S-04 (70.0%; NAS #1862F), HC-S-05 (68.8%;
NAS #1863F), and HC-S-22 (66.2%, NAS #1872F) was significantly less than that in HC-Ref-B (87.5%).

Weights in the control sediment were not significantly different from those in either reference sediment. Eight
test sediments had weights significantly less than that in their appropriate reference sediment Average
individual biomass in samples HC-S-01 (0.19 mg), HC-S-04 (0.37 mg), HC-S-05 (0.51 mg), HC-S-07 (0.59
mg; NAS #1864F), HC-S-11 (0.81 mg; NAS #1866F), andHC-S-16 (0.74 mg; NAS #1868F) was significantly
less than that in HC-Ref-B (1.15 mg). Average individual biomass in samples HC-S-24 (0.96 mg; NAS
#1873F) and HC-S-30 (0.95 mg; NAS #1869F) was significantly less than that in HC-Ref-C (1.37 mg).
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PROJECT DATA SUMMARY

Table I. Phase I data summary. All comparisons were at the 0.05 level of significance.

Sample
Description

HC-S-26(NAS#I874F)

HC-S-28(NAS#I875F)

HC-S-35(NAS#1876F)

HC-S-36(NAS#I877F)

HC-S-39(NAS#I878F)

HC-S-42(NAS#I879F)

Control (NAS#1884F)

HC-Ref-B (NAStf 1 85 7F)

HC-Ref-C (NAS//1858F)

Reference
Sediment

for Comparison

HC-Ref-C

HC-Ref-B

HC-Ref-B

HC-Ref-C

HC-Ref-B

HC-Ref-B

HC-Ref-B and -C

—

...

Hyalelta %
Survival

(Mean ± SD)

92.5 ± 8.9

83.8 ±10.6

95.0 ±10.7

96.3 ± 7.4 .

93.8 ± 9.2

92.5 ± 8.9

98.8 ±3.5

96.3 ± 7.4

98.8 ±3.5

Significant? P

yes 0.04

yes 0.01

no

no —

no

no

no

...

—

Midge %
Survival

(Mean±SD) Significant?

72.5 ± 10.4 no

60.0 ±16.9 no

65.0 ±17.7 no

73. 8 ± 15.1 no

58. 8 ± 13.6 yes

71.3 ± 17.3 no

85.0 ± 12.0 no

71.3 ± 11.3

80.0 ± 15.1

Average wt/midge
(nig) '

P Mean ± SD

2.01 ± 0.70

1.32 ±0.36

1.7 1 ±0.59

1.50 ±0.27

0.03 1.64 ±0.55

1.46 ±0.28

1.69 ±0.66

1.60 ±0.35

1.73 ±0.48

. Significant?

no

no

no

no

no

no

no

no

no

P

...

...

...

...

...

...

...

...

...

Pupae were not included in the sample to estimate dry weight (as per EPA/600/R-94/024, p. 55, section 12.3.8.1)
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PROJECT DATA SUMMARY
(continued)

Table 2. Phase II data summary. All comparisons were at the 0.05 level of significance.

"̂
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000828

Sample
Description

HC-S-01 (NAS#I859F)

HC-S-04(NAS#1862F)

HC-S-05(NAS#1863F)

HC-S-07(NAS#1864F)

HC-S-11(NAS#1866F)

HC-S-I6(NAS#1868F)

HC-S-I9(NAS#I870F)

HC-S-22(NAS#I872F)

HC-S-24(NAS#1873F)

HC-S-30(NAS#I869F)

Control (NAS//21 85 F)

HC-Ref-B (NAS//I857F)

HC-Ref-C (NAS//I858F)

1 Pupae were not included

Reference
Sediment

for Comparison

HC-Ref-B

HC-Ref-B

HC-Ref-B

HC-Ref-B

HC-Ref-B

HC-Ref-B

HC-Ref-C

HC-Ref-B

HC-Ref-C

HC-Ref-C

HC-Ref-B and -C

...

...

in the sample to

Hyalella %
Survival

(Mean ± SD)

65.0 ± 9.3

62.5 ±10.4

71.3 ±16.4

80.0 ± 14.1 •

81.3 ± 15.5

72.5 ±14.9

83.8 ±16.0

70.0 ±10.7

66.3 ±16.9

87.5 ± 8.9

85.0 ±13.1

86.3 ± 16.0

73.8 ±14.1

Significant? P

yes 0.003

yes 0.002

yes 0.04

no

no

yes 0.04

no

yes 0.01

no

no

no

...

...

Midge %
Survival

(Mean ± SD)

52.5 ± 11.6

70.0 ± 20.0

68.8 ± 22.3

75.0 ± 17.7

73.8 ± 20.0

82.5 ± 13.9

87.5 ±12.8

66.3 ± 20.7

70.0 ±17.7

91.4 ± 9.0

96.3 ± 5.2

87.5 ± 8.9

78.8 ±12.5

estimate dry weight (as per EPA/600/R-94/024, p. 55, section

Significant?

yes

yes

yes

no

• no

no

no

yes

no

no

no

...

—

12.3.8.1)

Average wt/midge
(nig)'

P Mean ± SD

0.00001 0.19 ± 0.07

0.03 0.37 ±0.19

0.04 0.51 ±0.11

0.59 ±0.29

0.81 ±0.22

0.74 ±0.1 9

, 1 .09 ± 0.23

0.007 ' 1.02 ±0.38

0.96 ± 0.22

0.95 ±0.1 6

1.46±0!50

1.15 ±0.29

1.37 ±0.43

Significant?

yes

yes

yes

yes

yes

yes

no

no

yes

yes

no

...

...

P

0.00002

0.00001

0.00002

0.0003

0.009

0.002

...

...

0.08

0.01

...

...

—
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TEST, REFERENCE, AND CONTROL SEDIMENT INFORMATION
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Test and reference sediments were provided to Northwestern Aquatic Sciences by Hart Crowser personnel and
subcontract personnel. The negative control sediment was collected by NAS personnel from an area adjacent to the
Highway 101 bridge at Beaver Creek, approximately 8 miles south of Newport, Oregon. The control sediment was
sieved through a 1.0 mm screen and rinsed with dilution water before use. Test and reference sediments were
placed under nitrogen upon receipt All sediments were stored at 4°C in the dark until used. Sample identification
and collection information is as follows:
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Table 3. Test, reference and control sediment information.

Sample description
Beaver Ck. control

Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Test sediment
Reference sediment
Reference sediment

Hart Crowser Sample
Identification

—
—

HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-11
HC-S-16
HC-S-19
HC-S-22
HC-S-24
HC-S-26
HC-S-28
HC-S-30
HC-S-35
HC-S-36
HC-S-39
HC-S-42

HC-Ref-B
HC-Ref-C

NAS Sample
Identification

1884F
2185F
1859F
1862F
1863F
1864F
1866F
1868F
1870F
1872F
1873F
1874F
1875F
1869F
1876F
1877F
1878F
1879F
1857F
1858F

Collection
Date

10-19-98
12-3-98
10-13-98
10-13-98
10-13-98
10-13-98
10-14-98
10-14-98
10-15-98
10-14-98
10-14-98
10-14-98
10-14-98
10-15-98
10-14-98
.10-15-98
10-15-98
10-15-98
10-15-98
10-15-98

Receipt
Date

10-19-98
12-3-98

10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98
10-17-98

POPA0008282



'.' .. • : . • SECTION A • .- '•'. ' :. •• ;.'

Phase I

Amphipod (Hyalella azteca) sediment bioassay 592-1 data,report
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TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 592-1
Title: Toxicity of freshwater sediments using a 10-day amphipod, Hyalella azteca, sediment bioassay.
Protocol No.: NAS-XXX-HA4b, April 7, 1998. Based on ASTM 1996 (Standard test methods for measuring
the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-95b), Am. Soc. Test.
Mat, Phila., PA, and EPA Method 100.1 {Methods for measuring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates, EPA/600/R-94/024). Testing was also
conducted with consideration of the Dredged Material Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April 1998).

STUDY MANAGEMENT
Study Sponsor: Hart Crowser, Inc., 5 Center Pointe Dr., Suite 240, Lake Oswego, Oregon 97035
Sponsor's Study Monitor Dr. Takashi Fuji
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: GJ. Irissarri, B.S., Proj. Man.; G.A. Buhler, B.S., Study Dir.; L.K. Nemeth,
B.A., QA Officer; M.S. Redmond, M.S., Aq. Toxicol.; E. Coffey, B.S., Sr. Tech.; S. Bione, B.S., Tech.
Study Schedule:

Test Beginning: 10-20-98, 1400 hrs.
Test Ending: 10-30-98, 1430 hrs.

Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,1989 (40 CFR
Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Unidentified freshwater test sediments. Details are as follows:

NAS Sample No. 1874F 1875F 1876F 1877F
Description HC-S-26 HC-S-28 HC-S-35 HC-S-36
Collection Date TO-14-98 10-14-98 10-14-98 10-15-98
Receipt Date 10-17-98 10-17-98 10-17-98 10-17-98

NAS Sample No. 1878F 1879F 1857F 1858F
Description HC-S-39 HC-S-42 HC-Ref-B HC-Ref-C
Collection Date 10-15-98 10-15-98 10-15-98 10-15-98
Receipt Date 10-17-98 10-17-98 10-17-98 10-17-98

Control Sediment: The negative control sediment was collected on 10-19-98 from an area adjacent to the
Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The control sediment was sieved
through a 1.0 mm screen, and rinsed three times with dilution water prior to use.
Storage: All test and reference sediments were placed under nitrogen upon receipt and stored at 4°C in the dark
until used.

TEST WATER
Source: Moderately hard synthetic water prepared from Milli-Q® deionized water.
Dates of Preparation: 10-16-98, 10-23-98, 10-27-98

Test No. 592-1 1
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Water Quality: pH 7.6, 7.6, 7.9; conductivity 280,280, 230 umhos/cm; hardness 100, 100, 100 mg/L as
^ CaCO3; alkalinity 80, 80, 70 mg/L as CaC03.

Pretreatment: Aerated S24 hr. .

TEST ORGANISMS
Species: Hyalella azteca, amphipod.
Age/Size: 9-12 days old
Source: Aquatic Biosystems, Fort Collins, Colorado; received 10-16-98.
Acclimation: Temperature, 19.4°C; dissolved oxygen, 8.1 mg/L; pH, 7.2; conductivity, 365 jimhos/cm;
hardness, 130 mg/L as CaC03; and alkalinity, 90 mg/L as CaCO3.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers.: 300 ml high-form glass beakers
Tqtf Volumes: 100ml sediment layer; 175 ml test water.
Replicates/Treatment: 8
Organisms/Treatment: 80
Water Volume Changes: 2 water volumes per day
Aeration: None.
Feeding: Animals are fed 1.5 ml of YCT suspension per beaker daily.
Effects Criteria: Survival after 10 days. Death is defined as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
Water Quality: and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,

'?•, alkalinity, sulfide and ammonia-nitrogen were measured in the overlying water of one replicate test container
./ per treatment on days 0 and 10 of the test Temperature and dissolved oxygen were measured daily in the

overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with
titrimetric methods. Sulfide and ammonia-N were measured using Hach test kits based on the methylene blue
(EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods, respectively;
samples were not distilled prior to analysis. The photoperiod was 16:8, L:D.

DATA ANALYSIS METHODS -
The percent amphipod survival was calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)

Control and treatment means and standard deviations for percent survival and for water quality data were
computed using Microsoft EXCEL v5.0.

Proportional survival values for the test sediments were statistically compared against those for the appropriate
reference sediment, as specified by the client, using ToxCalc v5.0.17. An arcsine square root transformation
was performed on the proportional data before analysis. Following transformation and determination of
normality and homogeneity of variances, one-tailed homoscedastic or heteroscedastic t-tests, or Wilcoxon -
Two-Sample tests, were conducted at the 0.05 level of significance.

PROTOCOL DEVIATIONS
1. The range of dilution water alkalinity (70-80 mg/L as CaCO3) slightly exceeded the specified range of 60-
70. This minor deviation is unlikely to have affected the test results.

Test No. 592-1 2
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|~ , REFERENCE TOXICANT TEST

•

: The reference toxicant test is a standard multi-concentration toxicity test using cadmium as CdCl2 • 21A H2O,
to evaluate the performance of the test organisms used in the sediment toxicity test The performance is

I evaluated by comparing the results of this test with historical results obtained at the laboratory. A summary of
• . t h e reference toxicant test result is given below. The reference toxicant test raw data are found in Appendix EL

I Test No.: 999-969
Reference Toxicant and Source: Cadmium as CdCl2 • 2Vi H2O, Mallinckrodt Lot #TNZ, 1.0 mg/ml stock
prepared 6-23-98.

I Test Date: 10-20-98
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water.
Result: 96-hr LC50, 17.0 ug/L. This result is within the laboratory's control chart warning limits (2.65 - 22.9

• TEST RESULTS
Water quality data are summarized in Table 1. A detailed tabulation of the water quality results by sample and

i test day can be found in Appendix U. The means and standard deviations of percent survival ofHyaletta
azteca exposed for 10 days to sediments are summarized in Table 2. Detailed data organized by sample and
replicate, and summary statistics for these observations, are given in Appendix n.

• All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
. specified ranges. Sulfides were not detected in the overlying water (detection limit 0.02 mg/L) at either the

beginning or end of the test Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to

1 1.0 mg/L. The test met acceptability criterion specified in the protocol with 98.8% mean control survival
(80% required). Survival of 96.3% and 98.8% in reference sediments HC-Ref-B (NAS#1857F) and HC-Ref-C
(NAS#1858F), respectively, met the 70% survival criterion specified by the Dredged Material Evaluation
Framework Guidance for the Lower Columbia River Management Area. The reference toxicant (positive
control) result was within the laboratory's control chart limits (17.0 ug/L; control chart mean ± 2 S.D. = 12.8 ±
10.1).

. Survival in the control sediment was not significantly different from that in either reference sediment Only
two significant differences were detected in comparisons of test sediments to their appropriate reference
sediments. Survival in sample HC-S-26 (92.5%; NAS #1874F) was significantly less than that in HC-Ref-C
(98.8%), and survival in sample HC-S-28 (83.8%; NAS #1875F) was significantly less than that in HC-Ref-B
(96.3%).

STUDY APPROVAL

SnidyZfirector"^ Date

f JVjJjLJ^^cA/ g-lH
-TJate ^Quality Assurance Unit Date

Test No. 592-1 3
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Table 1. Summary of water quality conditions during tests of the amphipod,
Hyalella azteca, exposed to freshwater sediments.

Water Quality Parameter Mean ± SJD.
Temperature (°C) 22.5 ± 0.3
Dissolved oxygen (mg/L) ' 6.5 ± 0.5
Conductivity (umhos/cm) 3 14 ±46
pH 7.4 ± 0.3
Hardness (mg/L as CaCO3) 1 13 ± 17
Alkalinity (mg/L as CaC03) 87 ± 10
Total sulfide (mg/L) —
Total ammonia (mg/L) —

Minimum Maximum N
21.9 23.1 99
4.8 7.4 99
250 430 27
6.6 7.8 18
100 140 18
80 100 18

<0.02 <0.02 18
-•<-0.5 1.0 18

Table 2. Survival of amphipods, Hyalella azteca, exposed for 10 days to freshwater sediments. All
comparisons were conducted at the 0.05 level of significance.

Sample Reference Sediment Percent Survival
Description for Comparison (Mean ± SD) Significant? P

HC-S-26(NAS#1874F) HC-Ref-C

HC-S-28 (NAS#1875F) HC-Ref-B

HC-S-35(NAS#1876F) HC-Ref-B

HC-S-36(NAS#1877F) HC-Ref-C

HC-S-39 (NAS#1878F) HC-Ref-B

HC-S-42(NAS#1879F) HC-Ref-B

Control (NAS#1884F) HC-Ref-B and -C

HC-Ref-B (NAS#1857F) —

HC-Ref-C (NAS#1858F) —

92.5 ± 8.9 yes 0.04

83.8 ± 10.6 yes 0.01

95.0 ±10.7 no —

963 ± 7.4 no —

93.8+ 92 no —

92.5 ± 8.9 no —

98.8 ± 3.5 no —

963 ±7.4 — —

98.8 ±3.5 — —

Test No. 592-1
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PROTOCOL NO. NAS-XXX-HA4b

TEST PROTOCOL

FRESHWATER AMPHIPOD, HYALELLA AZTECA.
10-DAY SEDIMENT TOXICITY TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the toxicity of freshwater sediments
based on survival and, optionally, growth using the amphipod, Hyalella azteca.

\2 Referenced Method: This protocol is based on ASTM Method E 1706-95b (ASTM 1996) and EPA
Method 100.1 (EPA/600/R-94/024). . •

1.3 Summary of Method: A summary of test conditions for the amphipod 10-day sediment toxicity test is
tabulated below. The 10-day sediment toxicity test with Hyalella azteca is conducted at 23 ± 1 °C with a
16L:8D photoperiod at an illuminance of about 50 to 100 footcandles. Test chambers are 300-mL high-
form lipless beakers containing 100 mL of sediment and 175 mL of overlying water. Ten 7-14 day old
amphipods are used in each replicate. The number of replicates/treatment depends on the objective of the
test. Eight replicates are recommended for routine testing. Amphipods in each test chamber are fed 1.5
ml. of a YCT food daily. Each chamber receives two volume additions per day of overlying water.
Overlying water can be culture water, well water, surface water, site water, or reconstituted water. Test
endpoints include survival and/or growth.

1. Test type

2. Test duration
3. Temperature
4. Light quality
5. Illuminance
6. Photoperiod
7. Test chamber size

8. Sediment volume
9. Overlying water volume
10. Renewal overlying water
11. Age of test organisms
12. Organisms per test chamber
13. Replicates per treatment

14. Organisms per treatment
15. Feeding regime
16. Cleaning
17. Aeration
18. Overlying (test) water

19. Water quality

20. Endpoints
21. Test acceptability criteria
22. Sample holding..

whole sediment toxicity test with renewal of
overlying water
10 days
23 ± 1°C
daylight flourescent light
50-100 footcandles
16L:8D
300-mL high-form lipless beakers, (Pyrex® 1040 or
equivalent)
100 mL
175 mL
2 volume additions/day (continuous or intermittent)
7-14 days old at test initiation
10
8 recommended for routine testing (depends on
design)
80
YCT food, fed 1.5 mL daily/chamber
if screens are used, clean as needed
None, unless DO falls below 40% saturation
Culture water, well water, surface water, site water
or reconstituted water
Hardness, alkalinity, conductivity, pH, ammonia-N
beginning and end; temperature and dissolved
oxygen daily
Survival (optional, grwoth by dry weight or length)
Minimum control survival of 80%
14 days at 4°C in the dark

1
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4b
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23. Sample volume required 1L (800 mL per sediment)
24. Reference toxicant Concurrent testing required

2. STUDY MANAGEMENT

2.1. Sponsor's Name and Address:

2.2 Sponsor's Studv Monitor

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study.
Study Director: __________________
Quality Assurance Unit: __________________
Aquatic Toxicologist: ___________________
Aquatic Toxicologist: ___________________

2.6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Reference toxicant
test to be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,
1989 (40 CFR Part 792).

3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored
at 4°C in the dark. The original sealed containers may be stored for up to 14 days prior to testing. If jars
are not not full when received or if sediment is removed for testing, headspaces should be filled with
nitrogen to retard deterioration. A negative control sediment is collected from a clean site. In addition, a.
reference sediment, a clean sediment with physical characteristics similar to the test sediments, may be
employed as a comparison station.

4. TEST WATER

Test water (overlying water) at NAS is normally moderately hard synthetic water at a hardness of 80-100
mg/L as CaCO3 and alkalinity of 60-70 mg/L as CaCO3. Dilution water is prepared from Milli-Q reagent
grade water and reagent grade chemicals. Test water may also be well water, surface water or site water,
depending on the study design. Current research is being done by.EPA on a new type of reconstituted water
that may be used for this test in the future (STM 1996, EPA 1994).

5. TEST ORGANISMS

POPA0008290
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5.1 Species: amphipod. Hyalella azteca.
r^

5.2 Source: Cultured at NAS. Originally purchased from ESE in Gainesville, FL.

5.3 Ase: 7-14 days old at start of test; if using growth endpoint, it may be desirable to reduce the age range.

5.4 Acclimation- and Pretest Observation: Cultures are maintained at 23 ± 1°C under a 16:8 LJD photoperiod.
Cultured arnphipods are fed dried maple leaves with occasional Tetramin® flake or rabbit chow supplements.
Acclimation of test organisms to the test water may be desirable, depending on culture water, but it is not
required by ASTM. If test organisms are to be acclimated, they could be held for 2 hr in a 50:50 mixture of
culture water to overlying water, then for 2 hr in a 25:75 mixture, followed by a transfer into 100 % overlying
water for 2 hrs. Mortality during the 48-hr prior to testing should not be excessive.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-1

form lipless glass beakers. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Aeration is not
empolyed unless dissolved oxygen drops below 40% saturation. The test is conducted under an
illuminance of 500 to 1000 be with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water, carefully rinsed once with
fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with
deionized water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy);
and rinsed three times with deionized water. Test systems and chambers are rinsed again with dilution /—v '
water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of amphipods to test, control, and reference sediments.
The sediments are placed on the bottom of the test containers and are overlain with test water. The test
exposure is for 10 days. The renewal of overlying water consists of two volume additions, per day, either
continuous or intermittent Each treatment consists of eight replicate test containers, each containing 10
organisms. Test chamber positions are completely randomized. Test organisms are randomly distributed to
the test chambers. Bund testing is normally used. . «•

12 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before
addition of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers. After addition of
the sediment, 175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The "
overlying water is replaced twice daily. The test begins when amphipods are introduced to the test chambers.
Initial water quality measurements are taken prior to the addition of test organisms. : "

73 Effect Criterion: The acute effect criterion used in the amphipod bioassay is mortality, defined as the lack
of movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is
growth which is determined by using dry weight measurements, or alternatively body measurements. <-

7.4 Jest Conditions: No aeration is employed unless dissoved oxygen falls below 40% saturation. The test
temperature employed is 23 ± 1°C. A 16:8, LJD photoperiod is used. Illumination is supplied by daylight
fluorescent lamps at 50-100 footcandles. The overlying water is replaced twice dafly.

POPA0008291
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7.5 Beginning the Test On the day the test begins, amphipods are impartially counted into small containers of
test water (10/container). The test is begun by rinsing test organisms into the equilibrated test containers. If
the optional growth endpoint is to be used, time-zero weight/length data should be collected.

7.6 Feeding: Amphipods are fed 1.5 TnT. of YCT daily per test chamber. A feeding may be skipped if there is
a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration; Type and Frequency of Observations, and Methods:
The duration of the acute toxicity test is 10 days. The type and frequency of observations to be made are
summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION (ASTM 1996)
BIOLOGICAL DATA
Survival, growth

PHYSICAL AND CHEMICAL DATA
Hardness, alkalinity, ammonia-N,
conductivity, pH, dissolved oxygen, and
temperature
Dissolved oxygen, temperature

Day 10-.--

Beginning and end of test in overlying water of
one replicate beaker from each treatment

Daily in overlying water of one replicate beaker
from each treatment

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions
of 0.1 pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer.
Conductivity is measured with a conductivity meter. Hardness and alkalinity are measured using titrometric
methods. Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim. Acta 14:403,
1996). . ' '

Overlying water should be sampled just before water renewal from about 1 to 2 cm above the sediment
surface using a pipet It may be necessay to pool water samples from individual replicates. The pipet should
be checked to make sure no organisms are removed during sampling of overlying water.

7.8 Growth Measurement Growth is measured as average dry weight of animals in a test replicate at the end
of the test on day 10 or average total length of preserved animals. Pooled animal<= from each test replicate are
rinsed with deionized water, gently blotted and placed into tared aluminum weigh pans. The pans are dried at
60-90°C to constant weight The dried amphipods are placed into a dessicator and weighed as soon as
possible to the nearest 0.01 mg (desirable to use 0.001 ing). The total weight of the dried amphipods in each
pan is divided by the number of amphipods weighed to obtain an average dry weight per surviving amphipod
per replicate.

If the length growth endpoint is to be used, either in place of or along with the weight endpoint, amphipods
from each replicate are pooled and preserved in vials. Later, the preserved amphipods from one vial are
carefully stretched out on a glass microscope slide and quickly measured using a dissecting microscope fitted
with a calibrated ocular micrometer. Then, if weight is to be determined, the animals are quickly transferred
to tared aluminum foil cups. Fine-tipped forceps are required for these handling operations.

If both measurements are to be used, total length measurements are taken first, then the animals are transferred
to tared aluminum foil cups for weighing.

7.9 Criteria of Test Acceptance: The test results are acceptable if the minimum survival of organisms in the
control treatment at the end of the test is at least 80%.
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8. DATA ANALYSIS

The endpoints of the toxicity test are survival and growth (optional). Survival is obtained as a direct count f ^
of living organisms in each test container at the end of the test. Average amphipod dry weight, also ,
measured at the end of the test, may be used to compare growth between treatment sediments and the
control or reference sediment Ordinarily the following data analysis is performed. Due to special
requirements, alternative methods may be used. The means and standard deviations are calculated for each
treatment level, identification of toxic sediments is established by statistical comparison of test endpoints
between test and control or reference sediments. Between treatment comparisons may be made using a
Student's t-test or Wilcoxon's Two-Sample test, where each treatment is compared to the. control or the
reference sediment An arcsine-square root transformation of proportional data, and tests for normality and *
heterogeneity of variances, are performed prior to statistical comparisons.

9. REPORTING ••

The final report of the test results must include all of the following standard information at a minimum: name
and identification of the test; the investigator and laboratory; date and time of test beginning and end;
information on the test material; information on the source and quality of the overlying/test water, detailed "
information about the test organisms including acclimation conditions; a description of the experimental
design and test chambers and other test conditions including feeding, if any, and water quality; definition of
the effect criteria and other observations; responses, if any, in the control treatment; tabulation and statistical r-
analysis of measured responses and a summary table of endpoints; a description of the statistical methods
used; any unusual information about the test or deviations from procedures; reference toxicant testing
information. ^

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a /--\ "~
description of the change, the reason for the change, the date the change took effect and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be described and recorded in the study
raw data. _

11. INFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evaluate die performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day sediment exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts) ~
obtained at the laboratory.

12. REFERENCED GUIDELINES • _

ASTM. 1996. Standard test methods for measuring the toxicity of sediment-associated contaminants with
fresh water invertebrates. ASTM Standard Method No. E 1706-95b. Am. Soc. Test Mat, Philadelphia, PA. " -;:'

U.S. EPA. 1994. Section 11, Test Method 100.1, Hyalella azteca 10-d Survival Test for Sediments, pp. 44-50
In; Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates. EPA/600/R-94/024. ' —>

Weber, C.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F. ^

13. APPROVALS s~^
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NORTHWESTERN AQUATIC
HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No. /T"9J? ~/ Client H-Qr~~h- Cm\u^Pf~ _ ..__ _ _Investigator

STUDY MANAGEMENT
Client: HoH- -.̂.- Xncv 5 Center Po.vife Drv 51. .'̂  <3VO . LJO
Client's Study Monitor:_______...___ .. _______
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: AJ&uj£Or~f- Lo

. O £

Laboratory' s Study Personnel: ^ . / ^ / & }
Proj . Man. /Study Dir. G ZT. ILr^s^Q^ri /& .4. g^h kh o_^_
QA Officer JL .K. /L̂ /r7c"̂ 6

3 ..
5.

2.
4.
6.

Study Schedule:
Test Beginning:

j
' ' Test Ending:

TEST MATERIAL
General description (see sample logbook/qhain-of-custody for details):

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

HC-S-3.J, &C-S-3.& f+ C-S -35" /f-c.-S-39
/6-/</-9S"

/ZS?F /?
HC-#ef-G

/o-/,f-9f /f>-/s~-9f
/o-f?-9f /c>-f?-9r /o-r?-9?

&

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
•Receipt Date:

4/98
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HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No..-T9J? -/ Client M̂ r/" - Cro UJ.Se/- Investigator

e: of Preparation :
-'7 Cond {umhos/cm) Z

'Treatments:
(ir.g/L) /oo>«»V°= Alk (mg/L) ifts,

If more than one batch of test water is used, attach water prep
benchsheets and mark appropriate batches .

TEST ORGANISMS
Species: Hvalella azteca, amphipod
Source: £.4 <s-ti-tiT. •£, ' ~~

Age : -y *v<. Size :

Acclimation Data:
Date

y(Wt--T/
/«>-n^t _

1 Mean
1 S.D.
| (N)

Temp
( 1 C
;C?-T

1.1^0

M.f

3L

DO
(mo/L)
iC-fc?-(tf

<?,/
o*

pH

(,.1,
?-l

f-2.
c2

Cond | Hard | Alk
umh/cml (mcr/LVl- (ma/L)

^CoC-

5 >'-'
ll/O
j£?0

^Sfo.S' /30
-
3

-

Io3
?o

90

.̂ a.

Comments

tLf^ u*vA<. [)^.^

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 mL high-form lipless glass beakers

\ Test volumes: 100 mL of test sediment; 175 mL of test water
'; Replicates/treatment: (8) Q Organisms/replicate: (10) _P_

Test water: Moderately hard synthetic water
Daily test water changes: two volumes/day
Aeration: None, unless DO falls below 40% saturation
Photoperiod: 16:8, L:D
Temperature: 23 • l|C
Feeding: fed 1.5 mL of YCT per beaker daily
Beaker placement: Total randomization
Water Quality Measurements:

Daily: temperature and dissolved oxygen; 1 repl./treatment
Beg. i End: Conductivity, hardness, alkalinity, pH, ammonia-nitrogen,

temperature & dissolved oxygen; 1 repI./treatment

TEST SCHEDULE SUMMARY

Date
Day

/ •(/y
2l 31 4l 5l 61 7l 81 9llOl

Feed______I Xl Xl X| X| Xl X| X| Xl Xl Xl Xl
Record WQ | Xl XI Xl XI XI Xl Xl X I Xl Xl XI
Initials

4/98
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HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

• ' .' Test. No .>5"%? -/ Client }-}a/~f- - _Investigator_

I
i

SEDIMENT DESCRIPTIONS--SUPPLEMENTAL NOTES

Sample
No. Description

C

\ cj^ t
,r\

re

?V? ', S.^i. /-O

4/98
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_ ' HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Tefet Client _Inves tigator
"MISCELLANEOUS "NOTES ""

Randomization chart:

Randomization chart

1

2

3

4
I

5 1

r

Is

0

ri
Randomization.

Randomization

1

2

3

4

5

/r

n

•IP

fi

fl

He

69-

y°

7.0

4/98
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NORTHWESTEHN AQUATIC SCIENCES XH.WJWU wu. rmo-AAA-n~-±i
HYALELLA A2TECA 10-DAY SOLID PHASE SEDIMENT TEST

' T«c- MO. "T9-3-/ client _Investigator_

1 DAILY RECORD SHEET
initials:

Beaker | | Temp . DO
No. I i ( |CV (pnm)
<& 1
/V \

AD \
A* 1

.39 1
<*2. \
*C 1
£=, 1
A*V 1

7 1
I
1
1
1
1
1
1
1
1

1 1
1 1

1 31,?>
\ 23.1\ »v.ri 33. <r
\ a;,i
\ 3J;4

! ^-V
1 Ja-U.
1 3 J -U
1
1
1
1
1
1
1
1 .
1
1
1
1

Day ( ( &~Ulcit

Beaker | | Temp .
No. 1 1 ( 1 C )

& \
H

6LO
=27-
J9
ya-
V-5~
63

>.£_J

IBS.^
EB.3
ISt^.M
!3£>M
eo,ti
.isa.M
|3S>^
to-a,^-
I^L.7

1
1
1

1
1-
111

( f . OI,-/ ,.
7̂,3
r,cl
6.4r.*
i'.O
i r . 6

Cond. pH |Hard. | Alk.| |NH3-N|
(umh) Imq/L Imq/L 1 Imq/L 1 FED Comments
<r*>
T^
i/*
V^>
•?Y«
^
1̂i-w
1^0

J) In tials

DO Cond .
(onm) (umh)

f l . f .
r,7i^i,*-
b-(,
1,6\,.rI-* ,t,.*

\

J^o
Wo
3ZA
146
33<T
5120

_52-<3
^?«^
J2^

O.t l^ri^l/do
( . . 7 1 / Y o 1
•7. 0 1 Me 1
-).-)! /^«? 1
7U 1 lie 1
-7.5 1(20 1
k^ I /VC 1
7./ i/Vfl 17,n^o111 •111

1111
1

/cm
*te
*0
t*o
ft
Ibti
16*
l*fi

11 1 1

1

-

Ne3
/

-I—
— -*"

1
U 1

1
1
1

1

S <.ox
•S <-o^•3 <;.CT_
3 <-<^2_
3 <r.o-?

_s C.OT.
3, <;-OT_
5 <i.o^
5 X.o-?

.

.

*qte^
pA |Hard. Alk. |NH3-N| |

Ima/L ma/L Imq/L .FED 1
^.2
-M
T-^f
-^.^
^•1
^-.6-
=?-.?
=K3-z.r"

^ 1 *7—f-.

•\'

1

; Comments
ls^.7lcA'&/sZ> <=>(aCD r^t,
" "Q&/TVZ

4/98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-EA4b
KYALELLA AZTECA 10-DAY SOLID PEASE SEDIMENT TEST

-________^Investigator _______Test No. ̂T9^-/_ Client

DAILY RECORD SHEET
Initials:

Beaker
No .
<£*
/V

c2o
A*
^7
•y.̂ .
*r
6 A
(->*-)

Jay' S _ (

Beaker
No.

£2
/V
c2^J
ri27-
.39
va.
v^
63
^?Y

| Temp .
1 ( 1C)
\3&-O
lAi-1laa-T
ISLA.^
J33L.*11^.41^-^
133-0
I 23- /
1
I .
I
I
1
1
1
I
1
1
I
1

P/W«1
|Tenro.
1 ( 1 C )
•1^2-V
IA?-*/
1^-jTi«-r
i^-^f
lO?-.^
i^-5^
l^-j,
I^Jt-T'
1
I
I
I
I
1
I
1
I-
1
1
I

DO | Cond .
(Dr>m) 1 (umh)

fe-2 IV
&>•* l \
3--0 1 \
?.P- \
^•S' \
(p-^ \
Cp-S'
•?-!
^ -0

.

^ Initials

DO Cond .
(com) (umh)
&-6
(o'S-
b-b
fy-Z
b-s-
(f-lp
&-S-
6-6»
^0.<P

'

pH
•
\
\
\
\
\
\\

\
\

$?/
pH

Hard.
mo/L

\——
\
\
\
\
\
\
\

*

sz
Hard.
ma/L

Alk..|
-rna/L 1
\ 1
\
\
\
\
\
\
\
v

1

Alk-1
ma/L 1

1

[NH3-N
Imo/L

\̂
\

\
V
\

L . \

1
1

JNH3-N
Imc/L
|

FI
Y «

iit

FI

-^

r

:D
^

ID

Si

r

\
Comments I

"vc/k. AV(£ Ortt&A
jr ( < ftfffZ -*\

\
Comments

IrH-**. tf^/ft? <?}•=>&
lAfffa. fttJ lit ar> x<i£j

'
L
r

4/98
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NORTHWESTERN AQUATIC wu .
HYALELLA AZTECA. 10-DAY SOLID PHASE SEDIMENT TEST

I / X""̂• Test No . ^Tty.3. -/ Client H-Or1~- C CO ^(JS<?. l~__________Investigator_____

>y__t<
DAILY, RECORD SHEET

Initials,

B

1 ;

f

1

1

t

I

Beaker |
No.
<?c
/V

•a-?
XV T)

JJ j^"*

4>5>
f-,1-!

Temp .
( i o

-7 T.,7,

"2.7. -1J
T*7 -\
•71 .•T
in,,—
71 .,Lr
~7~) b
-0-7^_(,

1

DO | Cond . |
(ctDm) i (umh)

ii> '3 1
b'\S \
lj-'^\
/^T"!
//'V

(j ,(#
(t>.*a

(f •*-*!

Dav J^ ( /<9/2j'/:f7 ) In

Beaker
No .

SI
H

oUD
_2f.
31
Vi
Vo"'
63
k>Y1

i

| Temp .
( Ic")

l-£2^8
\"7sLS?T

LSLs"\£

\ 7^x7-
TZ-fe

~~13^%
11&>
73A

\

DO
Cptsm)
Z^Z,
OZ—
L/.~£
4^
5"̂
*Tl
*7/7
</t
V7

tials

Cond.
(umh)

pH Hard. Alk. |
ma/L Ima/L

| NH3 -N |
! ma/L

1 1

FEDV-f>
c-

1 1

1 1
Comments 1

\jj~*JfrJt(.<L£' oc*t>aa&
/' / tfW'*?

fi^.
pH Hard.

ma/L
Alk. NH3-N)

ma/L Ima/L 1 FED

1

1//?4
/ i

\
\

,

1 1
Comments 1

Uz,-ke, tftt^g Cb&OA,
/ 1 r /7ff~S |

•

1
1

4/98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4b
HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

•Teat No.; -y Client _Investigator

DAILY RECORD SHEET
pay Initials :

| Beaker | | Temp. | DO |Cond.| pH |Hard. | Alk. | |NH3-N|
J" No. I I ( 1C) I (pom) (umh) I____• I ma/L !mq/L Ima/L I FED

/V

J^£-

££*(* i

Beaker | Temp .
No. f C)

DO

| gLO

12.2,*?

Comments

Cond.| pH |Hard.| Alk.||NH3-N|
(nmh) I_____Imo/L ma/L Imo/L FED Comments

4/98

POPA0008303



I
I
I

:r 'I
» II
1 .1I
1 'I

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4D
HYALELLA A2TECA 10-DAY SOLID PHASE SEDIMENT TEST

. Test No . <^3^L Client f-i-orJ-- CrOdJ^e. Investigator

gj Initials :
DAILY RECORD SHEET

I

I
1 '

I

I

I

I

I

I
.!
I
I

Beaker
No.
&
/V

=20
•a-?
sfr
V.-5.
*r£s
i-.t-l—— £>-? ————

| Temp . | DO
1 MO 1 (num)
7^ 1 6 'ff _
a^.^ 1 (*.(0
3J.1-
**?4JsJ
33,3
-32.2
21.3
y*^

b-1
Iv.L,
(r? -Ct?

(*•(*

to-*?
(t-K
fc-3-

Dav <3 ( /£?/ &/<#) In:

| Beaker ( | Temp .
No. 1 ( 1C)

o2
/•/

;2^>
ri2>
=39
va.
iS"
b3

__ &# ——

|

1-Z.f'"!
1 -2/1-0!
llvl-°|
1-2.1-̂
lll-<0
I'M-*!
i 1,V°
llxl-^

l^f'0!
I
1
1
I
1
1
|
1
1
!

DO
(onm)

. u.q- ..
e ^"f,.Ci?
T -̂?
l^to
t?-^k?-(<7
&-W
(,.̂

1 1

Cond - | pH [ Hard . | Alk .
(umh) I Ima/L Ima/L

Ltials

Cond.
(umh.)

1 1 1

NH3-N| |
mc./L FEDv^>/

1 —— '
f
\
1
1

1
*

1 1
1 r Comments !i rW«_/y^£>£K2c>erg>
Jj**£< XJW. \(ttt A*-

1

1

•fl^fe*
p6 Hard. | Alk.

ma/L Ima/L
|NH3-N
Ima/L

1
FED
Y^>

{
i

^

/

r

1

1 1
1 . Comments 1

JLW*A£ At&/&z>Wd &fi
(f f( JCr 'JO — t,

•
: ' '
-

L
L

4/98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4D
HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No : >TQ J -/ Client h*Gr J-- Cr& _Inve'stigator_

Day P_ Initials
DRD SHEET

Beaker ||Temp.| DO |Cond.| pH
No. I i_(IC? 1 (PPm) I (umh)

iHard. 1 Alk. | |NK3-N|
ma/L Ima/L I ma/L 1 FED I 1 . Comments

133.5
iff-0 ffc

,20 16-0

*£- IS8-S

"GO

- S it*

Dav ( / / ) Initials

Beake
No.

Temp . | DO
( |C) 1

Cond.
(umh)

pH |Hard.| Alk.||NE3-N|
mo/L Img/L IImo/L I FED

1
/V

. va.

I/
/I

4/98

POPA0008305
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NORTHWESTERN AQUATIC SCIENCES ^KUTUUUij IMU .
HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

•Te'st No . - / Client - Cm uJ-Se. _Investigator

DAY 10 TEST TERMINATION SHEET

Beaker
No.

I[Number of
survivors

r

IT.

/

IX

"7 <J
-> t

•it

10

/o

J?

/C
/Q

/O
'/O
6*

JO

/C

Beaker I INumber of I
Init. No.•vb

T7

y

&L-

survivors

!&L

/o

/o
JQ_

'/£>

tin

.
Init .

felS

MfS

4/98
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•Test Number 592-1 Freshwater Sediment Test - Hyalella azteca
Randomization Key

10/19/98

NAS
BKRJSMPL
64
26
62
6
67
24
38
17

• 14
50
71
30
7
58
54
18
63
15
12
3
35
53
36
37
42
33
34
51
46
68
43
70
45
11
22
47
23
31
21
13
;2
4
10
16
8

1874F
1874F
1874F
1874F
1874F
1874F
1874F
1874F
1875F
1875F
1875F
1875F
1875F
1875F
1875F
1875F
1876F
1876F
1876F
1876F
1876F
1876F
1876F
1876F
1877F
1877F
1877F
1877F
1877F
1877F
1877F
1877F
1878F
1878F
1878F
1878F
1878F
1878F

CLIENT
DESCRIP
HC-S-26J
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39

1878F HC-S-39
1878F
1879F
1879F
1879F
1879F
1879F

1 1879F

HC-S-39
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42

72 1879F HC-S-42

REPL
1
2
3
4 -
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7

POPA0008307
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Test Number 592-1 Freshwater Sediment Test - Hyalella azteca
Randomization Key

10/19/98

7

I

i
Ti
i

ii
i
i
i

INAS ICLIENT
BKRISMPL IDESCRIP
28
39
52
5

69
40
19
55
49
20
60
65
29
9
56
44
32
27
57
25
41
61
48
59
66

1879F
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1858F
1858F
1858F
1858F
1858F
1858F
1858F
1858F
control
control
control
control
control
control
control
control

HC-S-42
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
control
control
control
control
control
control
control
control

REPL
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8

POPA0008308



An ;a

~t\

ANALYSIS BENCHSHEET7AMMONIA-N
Description of analytical group

\|

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

3 -" \ Sample description

o-
>i
00
*7
iq
i)i>
q<f

£t
£«/_b_7 ———————

Seawater

Measured concentration (mg/L)

X multiplier

Final concentration (mg/L)

.^Lf»'

^3(K-

.̂0

<Y
/.O

<:.(

-3_.

' 2

AO

V«°
./
.̂0

Ar^

S"*?1-

3

AC

.V

"M"

- /
/o/Z

4

/ fo

<x/

<^-/

/y'^s
5

/.6

^-/

<: .C*

M

6

1.6

J
<?

Cr*\
Ol/t

7

A O

</

<V^

-î
^^

8

A O

r.V

/.o

/I
f k

g

•

Ao

,/

,r

^w

10

A O

<•>.•*"
•< , 1

•s^

r̂

//<^
n

•i

. —

12

-

Add sufficient seawater to make 5 ml. Then add one sallcylate followed by one cyanuarato reagent packet contents with mixing. .

T^fli,

t

13

•

,

Ok-- .''//$r

^
I /

14

,

15

6?c
. 7f

•

16
^*V _^

V^\

7V,,»x

/ ô
. /

17

/î p

£-'
18

-V '(
'${{<

/

, 19

_L^/_

0(_f
?-0
/f ft

20

.)
"

JI.BEN Î.XLS

]
.).



ANALYSIS BENCHSHEET-AMMONIA-N '
Description of analytical group

^

1

4

^

4
i

6

7

8

9

10

11

12

13

14

15

16

17

J8

•v

«=?
'0
-1 \3ampl6 description

Is
/^

10
/f\f~)

^*? $

U^

4<"
G7
C1/-

.

Seawater

Measured concentration (mg/L)

x multiplier
Final concentration (mg/L)

^*

1

Co
<^/

/.o
< - f

( <

2

1-0

V-°
<>/
To
<r.c"

/o

3

/. 0

<^, '

<.<r

fa
'

4

/ 6

.

<-./

<.<

r—R-

i

5

;_0

'<•'

<^.<"

;J_

6

/ o

<J

<.<

Cy/^^

7

/ ? Q

<: /

<.̂

;s^^
./ .,̂

8

/.o

^( /

<f

- ^

fr
•^

9

A O

d.i

c.-r'

^
10

/.O

— «..
•̂

<.l
— —
^

<.<

fe
^

11

11

—

12

•

1

Add sufficient seawaler to make 5 ml. Then add one sallcylale followed by one cyanuarale reageni packet contents wllh mixing.

uVs
i_

13

"

/O

14

.

15

•

16 17 1.8 19 20

\

TJ
O
2ooo
00

BENCHSH.XLS



Test Number 592-1 Freshwater Sediment Test - Hyalella azteca 12/9/98

; i Endpoints Data Entry and Calculations File <£tak^-zW
• BKR=beaker number
•:INIT=initial number
•SURV=number survivors

!

i |NAS
INDEX BKRISMPL

1 i 64
2
3
4
5
6
7
8
9 J

10
11

26
62
6
67
24
38
17

1874F
1874F
1874F
1874F
1874F
1874F
1874F
1874F

14 L 1875F
50 1875F
71 1875F

12 30 1875F
13 : 7 1875F
14 i 58 j 1875F
15 i 54 1875F
16 18 1875F

"-7 j 63 1876F J

•--'.-f& 15
19 12
20 3
21
22
23
24
25
26

35
53
36
37
42
33

1876F
1876F
1876F
1876F
1876F
1876F
1876F

CLIENT
DESCRIPJREPL
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-28
HC-S-28
HC-S-28
HC-S-28

1
2
3
4
5
6
7
8
1
2
3
4

HC-S-28 5 j
HC-S-28 6
HC-S-28 7
HC-S-28
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35

1877F HC-S-36
1877F

27 ! 34 1877F
28 51 1877F
29 . 46 i 1877F
30 ; 68 i 1877F
31 j 43
32 .' 70
33 ', 45
34
35
36 -
37
38
39
-10

• J\

11
22
47
23
31
21
13

1877F
1877F
1878F
1878F
1878F
1878F
1878F
1878F
1878F
1878F

HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39

8
1
2
3
4
5
6
7
8
1

L 2
3
4
5
6
7
8
1
2
3
4
5
6
7
8

j

jMORT=number dead=INIT-SURVI yve^j, tJ^. _
PSURV=%survival=1 00(SURV/INlT)
PMORT=%mortality=1 00(MORT/!NIT)

INITJSURVJMORT |PSURV|PMORT
10
10
10
10
10
10
10

10
9

10
8

10
10
9

0
1
0
2
0
0
1

10| 8| 2
10
10
10
10
10
10
10
10

7
__ 10

9
9
8
8
9
7

10| 10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
9

10
10
10
7

10
9

10
10

3
0
1
1
2
2
1
3
0
0
1
0
0
0
3

100.0
90.0

100.0
80.0

100.0
100.0

90.0

0.0
10.0
0.0

20.0
0.0
0.0

10.0
80.0 1 20.0
70.0

100.0
90.0
90.0
80.0
80.0
90.0
70.0

100.0
100.0

90.0
100.0
100.0
100.0

70.0
0| 100.0
1
0
0

90.0
100.0
100.0

10] Oj 100.0
8

10
10
10
10
8

10
10

10| 10
10
10
10

8
10

2
0
0
0

80.0
100.0
100.0
100.0

0| 100.0
2
0
0

,_ 0
2
0

9| 1
2 1879F HC-S-42 1 10| 9| 1

80.0
100.0
100.0
100.0

80.0
100.0

90.0

30.0
0.0

10.0
10.01
20.0
20.0

L_ 10.0
30.0

0.0
0.0

10.0
0.0|
0.0
0.0

30.0
0.0|

10.0
0.0
0.0
0.0

20.0
0.0
0.0
0.0
0.0

20.0
0.0
0.0
0.0

20.0
0.0

10.0

Mean
SD
n

SURV

9.3
0.9

8

Mean 8.4
SD 1.1
n

Mean
SD
n

Mean
SD
n

Mean
SD
n

90.0| 10.0) j

8

9.5
1.1

8

9.6
0.7

8

9.4
0.9

8

Jk$^'h-ttt}{ /
\4emJ, *ojLfJ,l&L

c^t/^/J?-^

MORTJPSURVJPMORT

0.8
0.9

8

92.5
8.9

8

7.5
8.9

8

i

t
1.61 83.81 16.3
1.1

8
10.6! 10.6

8| 8

0.5i 95.0
1.1

8

0.4
0.7

8

0.6
0.9

8
•

10.7
8

t

5.0
10.7

8

I
l

96.3J 3.8
7.4

8

93.8
9.2

8

7.4
8

..

6.3
9.2

8

'

/•"

r
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I'Test Number 592-1 Freshwater Sediment Test - Hyalella azteca 12/9/98

*t
r

i
!

I
>, 1

«
i
i
i
i

r t

A
INAS

BKR SMPL
CLIENT
DESCRIP

^R 4 ! 1879F ! HC-S-42
43 j 10 j 1879F
44 16 i 1879F
45 8 1879F
46 1 1879F
47 j 72 1879F
48
49
50
51
52
53
54
55
56

28 1879F
39
52
5

69
40
19
55
49

1857F
1857F
1857F
1857F
1857F
1857F
1857F
1857F

57 20 1858F
58 60 1858F
59 j 65 1858F
60 29
61 9

1858F
1858F

62 ! 56 1858F
63

B5o
. ~6

67
68
69
70
71
72

44 i 1858F
32 1858F
27
57
25
41
61
48
59
66

1884F
1884F
1884F
1884F
1884F
1884F
1884F
1884F

HC-S-42
HC-S-42
HC-S-42
HCrS-42
HC-S-42
HC-S-42
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
control
control
control
control
control
control
control
control

REPL|INlT
2
3

SURV MORT
10| 8| 2
101 10

4 10| 8
5 10
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6

•7
8
1
2
3
4
5
6
7
8

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

9
10
10
10

0
2
1
0
0
0

101 0
10
9

10
10
10
8

10
10
10
10
10
10
10
10
9

0
1
0
0
0
2
0
0
0
0
0
0
0
0
1

10| 9| 1
10
10
10
10
10
10
10

10
10
10
10
10
10
10

0
0
0
0
0
0

PSURV
80.0

100.0
80.0
90.0

100.0
100.0
100.0
100.0
100.0

90.0
100.0-
100.0
100.0

80.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

90.0
90.0

100.0
100.0
100.0
100.0
100.0
100.0

0| 100.0

PMORT
20.0
0.0

20.0
10.0
0.0
0.0
0.0
0.0
0.0

10.0
. - o.o

0.0
0.0

20.0
0.0|
0.0
0.0
0.0
0.0
0.0
0.0
0.0

10.0
10.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

| SURV

Mean
SD
n

Mean
SD
n

Mean
SD
n

Mean
SD
n

MORTj PSURV PMORT

9.3
0.9

8

9.6
_ 0.7

8

9.9
0.4

8

9.9
0.4

8

0.8
0.9

8

0.4
0.7

8

0.1
0.4

8

0.1
0.4

8

I

. 92.5J 7.5
8.9 1 8.9

8| . 8

96.3
7.4

8

3.8
7.4

8

98.8I . 1.3
3.5 3.5

8| 8

98.8
3.5

8

1.3
3.5

8
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————————— ^_____z^.
Freshwater Sedimenffi 0-day survivajj
^ ^^"^X^-IM^"^^"^^-^^^^^^^^Start Date: 10/20/9814:00

End Date: 10/30/9814:30
Sample Date:

rnents:

Test ID: 592-1
Lab ID: ORNAS-Northwestem Aquat Sample Type:
Protocol: NASXXXHA4b-Hyalella sedi Test Species:

NAS#1857F-1858F.1874F-1879F
SED-Sediment
HA-Hyalella azi&ca

Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
control

1
1.0000
1.0000
1.0000
0.7000
1.0000
0.9000
1.0000
0.9000
0.9000

2
1.0000
1.0000
0.9000
1.0000
1.0000
1.0000
0.8000
0.8000
1.0000

•3
0.9000
1.0000
1.0000
0.9000
0.9000
1.0000
1.0000
1.0000
1.0000

4
1.0000
1.0000
0.8000
0.9000
1.0000
1.0000
1.0000
0.8000
1.0000

Transform:

5
1.0000
1.0000
1.0000
0.8000
1.0000
0.8000
1.0000
0.9000
1.0000

6
1.0000
1.0000
1.0000
0.8000
1.0000
1.0000
0.8000
1.0000
1.0000

7
0.8000
1.0000
0.9000
0.9000
0.7000
1.0000
1.0000
1.0000
1.0000

Arcsin Square Root

8 . /
1.0000
0.9000
0.8000
0.7000
1.0000
1.0000
0.9000
1.0000
1.0000

1 -Tailed
Cone- Mean N-Mean Mean Win Max CV% MSP
HC-Ref-B
HC-Ref-C
*HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

0.9625
0.9875
0.9250
0.8375
0.9500
0.9625
0.9375
0.9250
0.9875

0.9747
1.0000
0.9367
0.8481
0.9620
0.9747
0.9494
0.9367
1.0000

1.3535
1.3916
1.2951
1.1695
1.3390
1.3535
1.3154
1.2951
1.3916

1.1071
1.2490
1.1071
0.9912
0.9912
1.1071
1.1071
1.1071
1.2490

1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120

8.476 '
4.140

10.505
12.483
11.328
8.476

10.667
10.505
4.140

'8
8
8
8
8
8
8
8
8

1.849 1.761 0.0048

Auxiliary Tests ^— - ——— -^
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variancs&^3X5.04)
The control means are not significantly different (p = 0.42)

bSlhesis rest-fKail; °-05)
nbmoscedastic t Test indicates significant differences

Statistic
0.85322
5.57548
0.83954

Critical
0.844

8.88531
2.14479

Skew Kurt
-0.734 -0.1896

/

..x
ToxCalcv5.0.17
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i
i(
i
i

s* —
Freshwater Sediment 0-day survival )

Start Date: 10/20/9814:00 Test ID: 592-1 "-
End Date: 10/30/9814:30 Lab ID: ORNAS-Northwestem Aquat
Sample Date: Protocol: NASXXXHA4b-Hyalella sedi
^ 'ments:
^B Conc-

HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HOS-39
HC-S-42

control

1
1 .0000
1.0000
1 .0000
0.7000
1.0000
0.9000
1.0000
0.9000
0.9000

2
1 .0000
1.0000
0.9000
1.0000
1.0000
1.0000
0.8000
0.8000
1.0000

0
1
1
0
0
1
1
1
1

3
.9000
.0000
.0000
.9000
.9000
.0000
.0000
.0000
.0000

4
1.0000
1.0000
0.8000
0.9000
1.0000
1.0000
1.0000
0.8000
1.0000

5
1.0000
1.0000
1.0000
0.8000
1.0000
0.8000
1.0000
0.9000
1.0000

6
1.0000
1.0000
1.0000
0.8000
1.0000
1.0000
0.8000
1.0000
1.0000

SarfprfD: NAS#1857F-1858F,1874F-1879F
Sample Type: SED-Sediment
Test Species: HA-Hyalella azteca

7
0.8000
1.0000
0.9000
0.9000
0.7000
1.0000
1.0000
1.0000
1.0000

Transform: Arcs in Square Rooti
i
i
i

Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36 •
HC-S-39
HC-S-42

control
Auxiliary Tests

Mean
0.9625
0.9875
0.9250
0.8375
0.9500
0.9625
0.9375
0.9250
0.9875

N-Mean
0.9747
1.0000
0.9367
0.8481
0.9620
0.9747
0.9494
0.9367
1.0000

^— —

Mean
1
1
1
1
1
1
1
1
1

.3535

.3916

.2951

.1695

.3390

.3535

.3154

.2951

.3916
-=^

Win
1.1071
1.2490
1.1071
0.9912
0.9912
1.1071
1.1071
1.1071
1.2490

Shapiro-Wilk's Test indicates(non-normal distribution (p
F-Test indicates equal varianc§s-fp-^•WTO)

Max
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120

<=0.01)

cv%
8.476
4.140

10.505
12.483
11.328
8.476

10.667
10.505
4.140

JIb£_co_ntrol means are not significantly different (p = 0.42)

IJL

N
• -8

8
8
8
8
8
8
8
8

Statistic
0.39803

1
0.83954

1
0
0
0
1
1
0
1
1

8
.0000
.9000
.8000
.7000
.0000
.0000
.9000
.0000
.0000

Rank 1 -Tailed
Sum Critical

63.50 51.00

68.00 51.00
Critical Skew Kurt
0.844 -2.5095 4.89796

8.88531
2.14479

^ 'lothesis TesfrraatHApS)
• apl-ilcoxon Two-Sample Test indicates^™»^ y _no significant differences

—— — ——— — .

I
i
i
i
i
i
i
ii
i

U&-?^cjO - C 2 so •

ToxCalcv5.0.17
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Freshwater Sedimeijt-1 0-day survival̂ /
Start Date: 10/20/9814:00 Test ID: 592-1 ~"~Odiiiplu IPr" NAS#1857F-1858F.1874F-1879F
End Date: 10/30/9814:30 Lab ID: ORNAS-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: NASXXXHA4b-Hyalella sedi Test Species: HA-Hyalella azteca

iments:
Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

1
1.0000
1.0000
1.0000
0.7000
1 .0000
0.9000
1.0000
0.9000
0.9000

2
1.0000
1.0000
0.9000
1.0000
1.0000
1.0000
0.8000
0.8000
1.0000

u
1
1
0

3
.9000
.0000
.0000
.9000

0.9000
1
1
.0000
.0000

1.0000
1.0000

4
1.0000
1.0000
0.8000
0.9000
1.0000
1.0000
1.0000
0.8000
1.0000

Transform:

1
1
1
0

5
.0000
.0000
.0000
.8000

1.0000
0
1
0

.8000

.0000

.9000
1.0000

6
1.0000
1.0000
1.0000
0.8000
1.0000
1.0000
0.8000
1.0000
1.0000

0
1
0
0

7
.8000
.0000
.9000
.9000

0.7000
1
1
1
1

.0000

.0000

.0000

.0000
Arcsin Square Root

8 ./ >
1.0000
0.9000
0.8000
0.7000
1.0000
1.0000
0.9000
1.0000
1.0000

1 -Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
HC-Ref-B
HC-Ref-C
HC-S-26
*HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
control

0.9625
0.9875
0.9250
0.8375
0.9500
0.9625
0.9375
0.9250
0.9875

0.9747
1.0000
0.9367
0.8481
0.9620
0.9747
0.9494
0.9367
1.0000

1.3535
1.3916
1.2951
1.1695
1.3390
1.3535
1.3154
1.2951
1.3916

1.1071
1.2490
1.1071
0.9912
0.9912
1.1071
1.1071
1.1071
1.2490

1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120

8.476 •
4.140
10.505
12.483
11.328
8.476
10.667
10.505
4.140

•8
8
8
8
8
8
8
8
8

2.804 1 .761 0.0076

Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicate^norrn^P distribution (p > 0.01)
F-Test indicates equal variances (p = 0.54)
The control means are not significantly different (p = 0.42)

0.88589
1.61903
0.83954

0.844
8.88531
2.14479

-0.4085 4J.049

t Test indicates significant^differences

ToxCalcv5.0.17
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1

Freshwater Sedi menial 0-day survival />
Start Date: 10/20/98 14:00 Test ID: 592-1 "—Sjinplc ID; -""
End Date: 10/30/98 14:30 Lab ID: ORNAS-Northwestem Aquat Sample Type:
Sample Date: Protocol: NASXXXHA4b-Hyalella sedi Test Species:

^ments:
^B Conc-
™ HC-Ket-B

HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

1
1.0000
1.0000
1.0000
0.7000
1.0000
0.9000
1.0000
0.9000
0.9000

2
1.0000
1.0000
0.9000
1.0000
1.0000
1.0000
0.8000
0.8000
1.0000

3
0.9000
1 .0000
1.0000
0.9000
0.9000
1.0000
1.0000
1.0000
1.0000

4
1.0000
1.0000
0.8000
0.9000
1.0000
1.0000
1.0000
0.8000
1.0000

Transform:
Conc- Mean N-Mean Mean Min

5
1.0000
1.0000
1.0000
0.8000
1.0000
0.8000
1.0000
0.9000
1.0000

6
1.0000
1.0000
1.0000
0.8000
1.0000
1.0000
0.8000
1.0000
1.0000

7 '
0.8000
1.0000
0.9000
0.9000
0.7000
1.0000
1.0000
1.0000
1.0000

Arcsin Square Root
Max cv% N

8
1.0000
0.9000
0.8000
0.7000
1.0000
1.0000
0.9000
1.0000
1.0000
Rank
Sum

NAS#1857F-1858F,1874F-1879F
SED-Sediment
HA-Hyalella azteca

1 -Tailed
Critical

HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

0.9625
0.9875
0.9250
0.8375
0.9500
0.9625
0.9375
0.9250
0.9875

0.9747
1.0000
0.9367
0.8481
0.9620
0.9747
0.9494
0.9367
1.0000

1 .3535
1.3916
12951
1.1695
1.3390
1.3535
1.3154
12951
1.3916

1.1071
1.2490
1.1071
0.9912
0.9912
1.1071
1.1071
1.1071
12490

1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120
1.4120

8.476 '
4.140

10.505
12.483
11.328
8.476

10.667
10.505
4.140

'8
8
8
8
8
8
8
8
8

67

63
60
72

.50

.50

.00

.50

51

51
51
51

.00

.00

.00

.00
Auxiliary Tests _ — —
Shapiro-Wilk's Test indicates ntfn-norrnaJ distribution (p <= 0.01)
Bartlett's Test indicates equalWariances (p = 0.92)
The control means are not significantly different (p = 0.42)

Statistic
0.82554
0.90399
0.83954

Critical
0.919

13.2767
2.14479

Skew Kurt
-1.2975 0.85212

«tb«sis-TSstM. tail, 0.05)
^fcoxon Two-Sample T)est indicates no significant differences

ToxCalcv5.0.17

^ <
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Test number 592-1 Freshwater Sediment Test •
Hyalella azteca

2/10/99

Actual p-values for comparisons showing significant differences,
calculated from the statistics returned by ToxCalc analysis

Survival Data
•'

Comparison
HC-S-26 vs. HC-Ref-C
HC-S-36'vs. HC-Ref-C
control vs. HC-Ref-C

HC-S-28 vs. HC-Ref-B
HC-S-35 vs. HC-Ref-B
HC-S-39 vs. HC-Ref-B
HC-S-42 vs. HC-Ref-B
control vs. HC-Ref-B

Tstat
1.849

degrees of
freedom *

14
tails
1

Wilcoxon 2-sample; not significant
Wilcoxon 2-sample; not significant

2.804 14 1
Wilcoxon 2-sample; not significant
Wilcoxon 2-sample; not significant
Wilcoxon 2-sample; not significant
Wilcoxon 2-sample; not significant

* (control replicates + treatment replicates - 2)

TDIST (=p)
0.04

0.01

I

POPA0008317
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•Test Number 592-1 Freshwater Sediment Test - Hyalella azteca 1/29/99

•J " «

I

?

I

I

I

I

i

Water Quality Data
| NAS CLIENT

BKR! SMPL DESCRIP REPL
2 1879F
14 1875F
20 1858F
27 1884F"!

HC-S-42 1
HC-S-28
HC-ref-C
control

39 1857F HC-ref-B
42 jJ877F
45 1878F
63 | 1876F
64
2
14
20
27
39
42
45

1874F
1879F
1875F
1858F
1884F
1857F
1877F
1878F

63 ! 1876F
64 i 1874F
2 1879F
14 1875F
20 i 1858F
27 1884F
39
42
45
63
64
2
14
20
27
39
42
45
63
64
2
14
20
27
39
42
45
63
64

1857F
1877F
1878F
1876F

HC-S-36
HC-S-39

1
1
1

. 1
1
1

HC-S-35 1
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control

HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control

HC-ref-B
HC-S-36
HC-S-39
HC-S-35

1874F-) HC-S-26
1879F
1875F
1858F
1884F
1857F
1877F
1878F
1876F
1874F
1879F
1875F
1858F
1884F
1857F
1877F
1878F
1876F
1874F

HC-S-42
HC-S-28
HC-ref-C
control

HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control

HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DAY TEMP
0
0
0
0
0
0
0
0
0
1 .
1
1
1
1
1
1
1
1
2

22.3
22.3

DO
6.0
6.9

22.4 6.9
22.5
22.4
22.4
22.4
22.6
22.6
22.3
22.3
22.4
22.4
22.4
22.4
22.5
22.7
22.7
23.0

2 22.9
2
2
2
2
2
2
2
3
3
3
3

1 3
1
1
1
1
1
1
1
1
1
1
1
1
1

3
3
3
3
4
4
4
4
4
4
4
4

22.9
22.9
22.9
22.9
22.9
23.0
23.1
22.4
22.4
22.5
22.5
22.4
22.5
22.5
22.4
22.7
22.1
22.2
22.2
22.3
22.5
22.5
22.6
22.6

4 | 22.6

7.3
5.9
6.4
5.8
6.0
6.5
6.6
5.7
7.0
7.2
6.6
7.0
6.5
6.5
6.8
6.8
6.8
7.0
7.2
6.8
6.9
6.8
7.1
7.0
6.6
6.5
6.6
6.8
6.5
6.6
6.5
6.6
6.6
6.8
6.6
6.7
6.7
6.8
6.6
6.6
6.7
6.5

COND
330
370
310
430
340
340
340
370
360
320
340
320
340
330
320
320
330
330

pH S
6.6 <0.02
6.7
7.0
7.7
7.2
7.5
6.9
7.1
7.5
12.
7.1
7.4
7.6
7.4
7.6
7.3
7.3
7.5

<0.02
<0.02
<0.02
O.02

NH3 HARD
0.5 100
1.0

<0.5
<0.5
0.5

<0.02 <0.5
0.02
<0.02
<0.02

1.0
0.5
<0.5

. 140
120
120
140
120
140
140
120

ALK
100
100
80
80
100
80
100
100
100

770/2
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Test Number 592-1 Freshwater Sediment Test - Hyalella azteca 1/29/99

BKR
2 i
14 !
20 ;
27
39 ;
42
45
63 I
64 j
2
14
20
27
39
42
45
63
64
2
14
20
27
39
42
45
63
64
2
14
20
27
39
42
45
63
64
2
14
20
27
39
42
45
63
64
2
14

NAS
SMPL |
1879F
1875Fj
1858F '
1884F_,
1857F.
1877F
1878F
1876F i
1874F
1879F
1875F
1858F
1884F
1857F
1877F
1878F
1876F
1874F
1879F
1875F
1858F
1884F
1857F

I 1877F
M878F
1876F
1874F
1879F
1875F

r1858F
1884F
1857F
1877F
1878F
1876F
1874F
1879F
1875F
1858F
1884F
1857F
1877F
1878F
1876F
1874F
1879F
1875F

CLIENT
DESCRIP
HC-S-42
HC-S-28
HC-ref-C !
control
HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control
HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control
HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control
HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28
HC-ref-C
control
HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26
HC-S-42
HC-S-28

REPL
1
1
1
1
1
1
1
1-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1_j
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DAY
5
5
5
5
5
5
5
5
5
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
10
10

TEMPI
22.8
22.8
22.6 j
22.7
22.6
22.8
22.8
22.9
22.9
22.6
22.6
22.7
22.6
22.6
22.7
22.8
22.6
22.6
22.6
22.6
22.6
22.6
22.7
22.6
22.6
22.9
22.9
22.3
22.3
22.3
22.3
22.3
22.3
22.3
22.3
22.5
21.9
21.9
21.9
21.9
22.0
21.9
22.0
21.9
21.9
22.5
22.4

DO
5.3
5.2
4.8
5.6
5.8
5.1
4.9
5.9
5.5
6.8
6.6
7.0
7.0
6.6
6.8
6.4
6.7
6.9
6.0
5.4
5.8
5.8
5.8
5.6
5.5
5.8
5.7
6.8
6.6
6.4
6.6
6.6
6.6
6.5
6.8
6.7
6.7
6.4
6.6
6.8
6.6
6.8
6.6
6.6
6.6
7.0
7.0

COND

• • •

290
260

PH

7.7
7.7

S

O.02
<0.02

NH3

<0.5
<0.5

HARD

'

100
100

ALK

'
80
80

POPA0008319
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Test Number 592-1 Freshwater Sediment Test - Hyalella azteca 1/29/99

NAS
BKR| SMPL
20J
27
39
42
45
63
64

1858F
1884F
1857F
1877F
1878F
1876FJ
1874F

CLIENT
DESCRIP
HC-ref-C
control

HC-ref-B
HC-S-36
HC-S-39
HC-S-35
HC-S-26

REPL
1
1
1
1
1
1
1

DAY
10
10
10
10
10
10
10

Mean
|SD
n
Max
Min

TEMP] DO
22.4
22.5
22.4
22.5
22.4
22.8
22.8

22.5
0.3
99

23.1
21.9

6.9
7.4
6.9
7.0
6.6
7.1
6.9

6.5
0.5
99
7.4
4.8

COND
250
260
260
250
250
260
260

314
46

. 2.7.

.430
250

pH
7.7
7.8
7.6
7.6
7.5
7.5
7.5

7.4
0.3
27
7.8
6.6

S
<0.02
<0.02
<0.02
O.02
<0.02
<0.02
<0.02

—
—
18

<0.02
O.02

|
NH3 | HARD
<0.5 | 100
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

—
—
18
1.0

<0.5

100
100
100
100
100
100

113
17
18-
140
100

ALK
80
80
80
80
80
80
80

87
10
18
100
80

* »

T '

^ '•

I
I
_ T '

I

I

i POPA0008320



-It" brand lax toansmtiuti mama 7H71 |«o<i>«9«*>r

Fn*

— 1SOO Blue Spruce B&Ye7Suit« C
Fort Colllnfl, Colorado 8OS34

DATE:

SPECIES:

AGE:

LIFE STAGEt

HATCH DATE:

BEGAN FEEDINGi

-FOOD-.

ToU Free: 800/331-8016
Tel: 97O/4S4-5O91 Txc 970/484-2514

ORGANISM HISTORY

Hyalefla asteca

5-8 day

JuvsrtilB

Variablu

Immediately

Aspen leaves, YTC

Water Chemistry Record:

TEMPERATURE:

SALINITY / CONDUCTlVITYi

TOTAL HARDNESS (a. C»CO,)i

TOTAL ALKALINITY (»« CaCOj):

Mean

24 »C

70mg/l

7.96

Range

100-110 mg/1

60-75 mg/1

7.73-8.09

-. Commentsi

Focilitj Supcrvuor

Aquatic BioSystems, Inc. • Quality Research Organisms

POPA0008321



Custody Seal

Signature
Container* J_Lot _ fO.

I*
i •

* '

Custody Seal

Project
of IP

\\

Confainer#_i3_of
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Custody Seal

Date

Signatun

U.i 5<T'/

Custody Seal

Date_K4MfS_ Project

T7
of

Custody Seal

Date }O(llof4g> Project

Signature Contained La of ID '•"."&-
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1.

1 •

t
I.

i

I 1

Custody Sea!
•»;

Date_iDLIk[3£i Project

Container* of /D

-̂ sas^

Custody Seal

Date Project

Containers of fO

I
i •

I
I
i
i

: •

Custody Seal
•\-

Date lflf[L/<7fi Project

Contained of

Custody Seal

Date fofJbfqA Project .
• ^ r\

Signatur̂ ,y^n I tyikX&t a Contained of

POPA0008324



stodyRecord
Samples Shipped to: HAKTCROWSER

I i" *••••"•--/ »•«••
7970 i v^ 'Avenue fast

Seattle, Washing )98W2-3699
Phone: 206-324-9530 FAX: 206-32S-S581

JOB £>£ LAB NUMBER

PROJECT NAME*7*i>**«'<*r

INIIH

£>
HART CROWSER CONTACT

SAMPLED BY:

REQUESTED ANALYSIS

OBSERVATIONS/COMMENTS/
COMPOSITING INSTRUCTIONS

LAB NO. SAMPLE ID DESCRIPTION DATE TIME MATRIX

<??Zx5".^

X
X

I

WL.
X

y
(Ktf

V /S-73?

(
SPECIAL SHIPMENT HANDLING OR
STORAGE REQUIREMENTS:

TOTAL NUMBER OF CONTAINERS
SAMPLE RECEIPT INFORMATION . .

CUSTODY SEALS: . . . . . . .
DYES- : . 'DNO-.j^ '• , ,-DN/A
GOOD CONDITION:>;.• v:.
DYES ^:V:j^.DNO'i|vv:'^' ' - • / ' •••.

:TEMPERATURE :i'.^-' :"-J ' . - '.
SHIPMENT METHOD: CIHAND : .
DCOURIER .. DOVERNJGHT

COOLER NO.: STORAGE LOCATION: TURNAROUND TIME:

See Lab Wo* girder No. ___
for Other C Jlct Requirements

D 24 HOURS

O 48 HOURS

D 72 HOURS

D 1 WEEK

O STANDARD

OTHER

i - >

•0
O•og
oo
00
CO

en



Cx

3- y i

e 01cr

<? r
U 7P-

3 9
2. Q-^ ro
33 -»
n> 5»"

1- ^
I'D

en

So
m
33

1/1
O

D D C
rsj

48

O 6
C= C
33 =0

D
 STANDARD

OTHER
Oc:
3D
CO

TURNAROUND

(—, cn--H PIhs?^O -a S m
cS S ̂33 m 3 .••...
rn Z > .-. •3i =Is:-o -g

P . o
c ci?m ^|i
£71
I
—I

o no ̂
O TI
o ^
f~l r
O

O '

iso

SAMPLE RECEI
CUSTODY SEA

?^ i—. ?O

OR
ATIO

n
•z
>

L 9ZC8000VdOd

L I

VI

-M

O
CD

5 S o5 o ro

-j si » o
33 —<
O Z
S >

" i33 m

O
O

1

\ *r

t*

NO. OF CONTAINERS

OBSERVATIONS/COM
COMPOSITING INSTR

1*5.1 p-
-/-«

^
in

^
r-«

C
ltO

I/i/5
o
i

P/io

eP
i

ft)

Is !
1^ ^Nj ---

*'-n) ?.vo
Ul
Ulo

^
l':Uj
^ - r-CQ Nj *—.
Or, Uj" |

^ § B J

si



ZZ£8000VdOd



r '

APPENDIX EL

RAW DATA - REFERENCE TOXICANT TEST
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test NO 9 Q 9-9^9 Client
'••st Type (rangefinding^aefinitiv|

tJ-unte I In ' ' *

f- Investigator^
_Test Length (hr).

STUD? MANAGEMENT
Client:
Client's Study Monitor: .
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: ftJeuJ.or-f- LjQ. bo rqfe
Laboratory's Study Personnel :

Proj. Man. /Study Dir. d ^T.
QA Officer L • < .
1. >S. /
3. .? C

." /G- / \ .

2.
4.

Study Schedule:
Test Beginning:. / o - _Test Ending:. \o-

TEST MATERIAL
Description:. - a.Va.He».Q
NAS Sample No.:
Date of Collection:
Date of Receipt:
Temperature (*C):
Dissolved oxygen (mg/L):
Conductivity (umhos/on):
pH:
Hardness (mg/L):
Alkalinity (mg/L):

DILUTION WATER
Description:

.Mck.ocrir Lpf
i L_s

fe
Date of Preparation/ Col lection: /c — /i» -'i'
Water Quality: Cond. (umhos/cm)_Z=lo___ Salinity (ppt) —— _. pH ?•- fa
Hardness (mg/L as CaCO^") J^o ____ Alkalinity (mg/L as CaCO.,
Treatments: Q e ro f^e rt >^ o? *f hr- . ______________

TEST ORGANISMS
(<> f( d ccx Age: Size:

Source: R-Q
Acclimation I

• Date

1 o -(*, -ni

Mean
• S . D .

nnf;c- Ps
Data:
Temp CO

/ o-^i
7,1-°

—
ZL

•rt^sHp/rj.

DO fmcr/L)
V- Ja
•̂ - C?

<f . i
__
a

S —— tfZ"T

DH
6-1-f . i

j.

/a///--K , (
rSaSv'Cond)

î 7~S"̂
•330

-

'

:o
Comnents

fL-f.6 V^^HA. ^Ol4tr

— . —— ——————————
—— ——————————

- i - Rev. 2/97

POPA0008329



SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

Test client GXL .Investigator,

EROChDURSS AMD CONDITIONS
Test concentrations: (50% series recommended)

.3 O , t S~. ^-- S~ 5,^5" £Vx>-W db /L/C
Test chambers:
Replicates/treatment:
Test water changes: _
Feeding: None
Temperature:. -3* z: / "C

mL Test vol\jms:
Jj^brganisms/treatment: _
__ Aeration during test: /-7O^»

Photoperi od: >&>

Duration: 24-hr, 48-hr(" 96-hrx Renewal:.
Beaker placement: Stratified randomization

Randomization chart:__________

C

D

MISCELLANECOS NOTES

-Ctt^S-

K
^0

6° *
/ *S

^o
y " "jj

i

yL)

5- *7~P

to

i

)

30

j • \o

- 2 - Rev. 2/97

POPA0008330



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. °(99-%cY Client <5>C. 4-esl"" Investigator.

> n (10 lJcir%^ 4-r •
Co-nc. ! Temp. ! DO ! Sal.

f/W-i )
l. ^o *
5 ,30
3. /S~
4. ?,5"
5 . .3, *£T
6. ^

_ _ ( ' c )
|O j| . - -• • '

^c.7
•*r. 1
J?0.*-

JO. V
J b . C ,

(rna/L)i ;/-/«?,f
f.z-^./<(
f.z.

.(T»t)
/
/

/
/

/ '

Cond.
(umh/cm)

Ifft . J

^irt?
^^T
•j at
5^
^«w

DRY 1 ((0/2\n&*) ^
Cone . j Temp .

( LLcJL ). — -b^i
1. /;,£
2 J3£> •
3. Ar4. =*.r
5. .^.9^
s. £>

TOJi
^3.
^,0

3-1.1
J75J
iZJ, £

DO
Cnn/L)

^,C?
&0
^•.o
s.o^^"^.^

Sal.
(pot)

/
/ '

/
/

/— r ————

Cond.
(umh/an)
3 -̂0
"3-̂ 3
i-2d
3'Jtf

3-z-*
3-£*

PH

^^^/7.V
7,5"
"7. r
7.S
7,^

-7.V

Hard.
(rra/L)

r /Pfl

—— -,. ——

/;*.?

Alk.
(im/L)
no

1 —— : —— y_

W

Survivors
A B
*
1?
*
t
*
<?

PH

"7-i"7cY
-z,s~
l.Y
-7.1
-7.9

Hard. ! Alk. •
(ma/DKim/L)

i /
! /

.f
/ !

/ !

/ i

i_ Survivors
A ' • B

T
F .
?• (i >->)
*(/^\

X
? /i~Y

DAY 2
Cone. ! Temp.f ,,*JL i , co_ DO

(mcr/L)
Sal. ! Cond.

(ppt) ! (umh/an)
PH Hard.

(nw/L)
Alk.

(nw/U
Survivors

B
7-6 y

^3~T
/ \ loo

1 \ ^00
i 3<*\7At

zl
î .

1

25 /

Conc. Temp. DO
TO Krra/L)

Sal.
(ppt)

Cond.
(umh/an)

PH Hard. Alk.
(nw/L) (nrr/L)

Survivors
B

2-3 1 ! /

- -3- S

Zl•JTJ:
Jn f 'f X

DAY 4
Cone. Temp.

CO
DO

(im/L)
Sal.

(ppt)
Cond.

(umh/an)
J2iL Hard.

(irw/L)
Alk.

(rra/L)
Survivors

B

30

34- (ff

6<V/ C-i/ ^; i ^(lt l/V/^s. JT< */»>5 .£<;„. Cfl^M/l"*'"!. ^L

Rev. 2/97
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T

i
i
i
i

Start Date:
, End Date:

Sample Date:

^^k nc-ug/L
'̂ ^D^Control

3.75
7.5
15
30
60

^

i Conc-ug/L
D-Control

3.75
7.5
-15
*30
60

i

i

10/20/98
10/24/98

1
1.0000
1.0000
0.8571
0.4286
0.3750
0.0000

Mean
1.0000
1.0000
0.8571
0.4286
0.3750
0.0000

Hypothesis Test (1-tail

14:00
14:45

..

N-Mean
1.0000.
1.0000
0.8571
0.4286
0.3750
0.0000

, 0.05)
Fisher's Exact Test

A

«-<3meter
j.
srcept

, TSCR
Point

J EC01
EC05

' EC10
, EC15

EC20
, EC25
i EC40
* EC50 '

EC60
' EC75
, EC80

EC85
••• EC90

EC95
' EC99

Value
3.09723
1.19093

Probits
2.674
3.355
3.718
3.964
4.158
4.326
4.747
5.000
5.253
5.674
5.842
6.036
6.282
6.645
7.326

SE
0.83344
1.07129

ug/L
3.01111
4.99758
6.54725
7.85597
9.08027
10.2816
14.Q6-H?

(16.9759
20.4942
28.0288

31.737
36.683

44.0155
57.664

95.7057

Test ID:
Lab ID:
Protocol:

Acute 96-hr Toxicity Te£t-96 Hr Survival )
999-969 ' "Sarnpfe ID: •""" REF-Ref Toxicant
ORNAS-Northwestem Aquat Sample Type: CDCL-Cadmium chloride
EPAA91-EPAAcute Test Species: HA-Hyalella azteca

-

Not Fisher's 1 -Tailed Number Total
Resp Resp Total N Exact P Critical . Resp Number

0 6 6 1 0 6
0 6 6 1 1.0000 0.0500 0 6
1 6 7 1 0.5385 0.0500 1 7
4 . 3 7 1 0.0490 0.0500 4 7
5 3 8 1 0.0280 0.0500 5 8

NOEC
7.5

8 0 8 1

LOEC ChV TU
. 15 10.6066

Maximum LJkelihood-Probit

8 8

95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
1.46369
-0.9088

4.73078 0 2.13246 7.81472 0.55
3.29065

1.0 , ———————————
95% Fiducial Limits „ „
0.38875
1.10278
1.90336
2.73095
3.61539

4.57

)
7.91 345
10.5515
13.5181
18.8877
21.1658
23.9616
27.7494
34.0699
49.0075

5.99705 " .
8.60543 0.8 -
10.5377 Q7;
12.1684 " '
13.7299 % °-6 '
15.3257 o 0.5 !
21.0728 ' % ' • /
26.6325 a °'4 ; /
35.0311 0.3- /
59.6954 ' / ,
75.1622 / J
99.1733 0.1 - / 7
141.885 00' ̂  //

1.22983 0.32287 5

^

// /^

// /

///
*/ /
/ / /

/ /
/ /

/ *
1 1
i
I

.-..
691 -18 °'1 1 Doseua/L ""

ToxCalcv5.0.17

POPA0008332



Tesf AT-Acute 96-hr Toxicity Test Test ID: 999-969
Species: HA-Hyalella azteca Protocol: EPAA 91-EPA Acute
Sample ID: REF-Ref Toxicant . Sample Type: CDCL-Cadmium chloride
Start Date- 10/20/98 14:00 End Date: 10/24/98 14:45 Lab ID: ORNAS-Northwestem Aquatic Sciences
\

Pns in
1
2
3
4
5
6

Rep
1
1
1
1
1
1

Group
D-Control

3.750
7.500

15.000
30.000
60.000

Start
6
6
7
7
8
8

24 Hr 48 Hr 72 Hr 96 Hr
6
6
6
3l
3
0

Notes

Comments:

ToxCalc 5.0.17
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•it-It1" brana iax iransrnrruu
Fl»tti

MAS'
Ft**

13OO Blue »pmce Brive, Suite C
Fort Colllnfl, Colorado 80B24

DAT&

Toll Free: 800/331-8016
Tel: 970/4S4-5O91 Fax: 970/484-2514

ORGANISM HISTORY

10/15/98

SPECIES:

AGE:

LIFE STAGE:

HATCH DATE:

BEGAN ?EEDINGi

FOOD:

HyaleHa azteca

5-8 day

Juvenile

Variablo

Innnediatdy

Aspen leaves, YTC

Water Chemistry Record:

TEMPERATURE!

SAUNITY / CONDUCTIVITY!

TOTAL HARDNESS (a. C«CO,)i

TOTAL ALKALINITY (»« CaCO,):

pH:

Mean

24 °C

106mg/l

70mg/l

1.96

Range

100-110 mg/1

60-75 mg/1

7.73-8.09

Comments;

Facility Superxoivr

Aquatic BioSyatems, Inc. • Quality Research Organisms

POPA0008334



CV% =

22.0 -

17.0O
en

<Q 12-0

7.0

2.0 J

+2SD-

+1 SD

-1 SD-

-2SD-

39.61

Hyalella azteca 95-hr acute test - last 20 points

V

22.861

17.808

12.756

7.704

2.651

o S c N c o S i H c B i O ' v c 5 ^ c O ' - ? ^ ' ' < r 3 > o 5 e ' 5 T ^ f 5 c v ISi g o o 5 CM ̂  ^ • • ^ r ~ - -<^ . i ; £ ^ E i 3 ^ i ; n S j i ; S S
7 - C O l r t l O N . ^ C J > C D O T ~ C M 1 ' — C M ^ O ' T r ^ T ' ^ - C C O O
O O O O O O O O i - i - - « - O O O O O O O - « - T -

Test Date

ToxCalc v4.0
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SECTION B

Phase!

Midge (Chironomus tentans) sediment bipassay 592-2 data report

POPA0008336



_NORTHWESTERN AQUATIC SCIENCES__

TOXICITY TEST REPORT

TEST IDENTIFICATION

Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus tentans, sediment bioassay.
Protocol No.: NAS-XXX-CT4b, April 7, 1998. Based on ASTM 1996 (Standard test methods for measuring
the toxiciry of sediment-associated contaminants with fresh water invertebrates, E1706-95b), Am. Soc. Test
Mat., Pbila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates, EPA/600/R-94/024). Testing was also
conducted with consideration of the Dredged Material Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April 1998).

STUDY MANAGEMENT
Study Sponsor Hart Crowser, Inc., 5 Center Pointe Dr., Suite 240, Lake Oswego, Oregon 97035
Sponsor's Study Monitor: Dr. Takashi Fuji
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: GJ. Irissarri, B.S., Proj. Man.; GA. Buhler, B.S., Study Dir.; L.K. Nemeth,
B.A., QA Officer; M.S. Redmond, M.S., Aq. ToxicoL; E. Coffey, B.S., Sr. Tech.; S. Bione, B.S., Tech.; S.
Coufbis, B.S., Tech,
Study Schedule:

Test Beginning: 10-20-98,1430 hrs.
Test Ending: 10-30-98, 1400 hrs.

pisposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Unidentified freshwater test sediments. Details are as follows:

NAS Sample No.
Description
Collection Date
Receipt Date

NAS Sample No.
Description
Collection Date
Receipt Date

1874F
HC-S-26
10-14-98
10-17-98

1875F
HC-S-28
10-14-98
10-17-98

1876F
HC-S-35
10-14-98
10-17-98

1877F
HC-S-36
10-15-98
10-17-98

1878F
HC-S-39
10-15-98
10-17-98

1879F 1857F
HC-S-42 HC-Ref-B
10-15-98 10-15-98
10-17-98 10-17-98

1858F
HC-Ref-C
10-15-98
10-17-98

Control Sediment: The negative control sediment was collected on 10-19-98 from an area adjacent to the
Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The control sediment was sieved
through a LO mm screen, and rinsed three times with dilution water prior to use.
Storage: All test and reference sediments were placed under nitrogen upon receipt and stored at 4°C in the dark
until used.

Test No. 592-2
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TEST WATER
Source: Moderately hard synthetic water prepared from Milli-Q® deionized water.
Dates of Preparation: 10-16-98, 10-23-98, 10-27-98
Water Quality: pH 7.6, 7.6, 7.9; conductivity 280,280, 230 umhos/cm; hardness 100,100, 100 mg/L as
CaC03; alkalinity 80, 80, 70 mg/L as CaCO3.
Pretreatment: Aerated >24 hr. .

TEST ORGANISMS
Species: Chironomus tentans, midge.
Age/Size: 3rd instar, 0.18 mg average individual biomass
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Temperature, 23.4 ± 0.2°C; dissolved oxygen, 7.2 ± 1.3 mg/L; pH, 7.3 ± 0.2; conductivity, 380
i 33 umhos/cm; hardness, 110 mg/L as CaCO3; and alkalinity, 70 mg/L as CaCO3.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer; 175 ml test water.
Replicates/Treatment: 8
Organisms/Treatment 80 .
Water Volume Changes: 2 water volumes per day
Aeration: None.
Feeding: Animals were fed 1.5 ml of TetraFin suspension (1.5 ml contains 6 mg dry solids) per beaker daily.
Effects Criteria: 1) survival after 10 days, and 2) average individual biomass (total biomass divided by the
number of surviving midge) after 10 days. Death is defined as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity, sulfide, and ammonia-nitrogen were measured in the overlying water of one replicate test container
per treatment on days 0 and 10 of the test Temperature and dissolved oxygen were measured daily in the
overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with
titrimetric methods. Sulfide and ammonia-N were measured using Hach test kits based on the methylene blue
(EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric methods, respectively;
samples were not distilled prior to analysis. The photoperiod was 16:8, L:D.

DATA ANALYSIS METHODS
Survival and individual biomass were calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)
average individual biomass = (final wt - tare wt)/number weighed,

where:
final wt = tare wt. + weight of organisms recovered on day 10, in mg

The mean and standard deviation for survival and average individual biomass were calculated for each
treatment The statistical software employed for these calculations was Microsoft EXCEL v.5.0

Values of survival and individual biomass for the test sediments were statistically compared against those for
the reference sediment and the control sediment using ToxCalc v5.0.17. An arcsine square root transformation
was performed on proportional data before analysis. Following transformation and determination of normality
and homogeneity of variances, one-tailed homoscedastic or heteroscedastic t-tests, or Wilcoxon Two-Sample
tests, were conducted at the 0.05 level of significance.

Test No. 592-2 2
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PROTOCOL DEVIATIONS
1. The range of dilution water alkalinity (70-80 mg/L as CaCO3) slightly exceeded the specified range of 60-
70. This minor deviation is unlikely to have affected the test results.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using potassium chloride, to evaluate
the performance of the test organisms used in the sediment toxicity test The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix HI.

Test No.: 999-972
Reference Toxicant and Source: Potassium chloride (Mallinckrodt, Lot No. 68451).
Test Date: 10-23-98
petition Water Used: Moderately hard synthetic water prepared from Milli-Q* deionized water.
Result: 96-hr LC50, 6.35 g/L. This result is within the laboratory's control chart warning limits (2.54 to 6.82
g/L). . . .

TEST RESULTS
Water quality data are summarized in Table 1. A detailed tabulation of the water quality results by sample and
test day can be found in Appendix n. The means and standard deviations of percent survival and growth
(weight) of midges exposed for 10 days to sediments are summarized in Table 2. Detailed data organized by
sample and replicate, and summary statistics for these observations, are given in Appendix n.

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Sulfides were not detected in the overlying water (detection limits, 0.02 mg/L) either at the
beginning or the end of the test Ammonia-N hi the overlying water ranged from <0.5 mg/L (detection limit)
to 1.5 mg/L. The test met acceptability criterion specified in the protocol with 85.0% mean control survival
(70% required) and 1.69 mg average control weight (0.6 mg required). Survival of 71.3% and 80.0% in .
reference sediments HC-Ref-B (NAS#1857F) and HC-Ref-C (NAS#1858F), respectively, met the 65%
survival criterion specified by the Dredged Material Evaluation Framework Guidance for the Lower Columbia
River Management Area. The reference toxicant (positive control) result was within the laboratory's control
chart limits (6.35 g/L; control chart mean ± 2 S.D. = 4.68 ± 2.14).

Survival in the control sediment was not significantly different from that in either reference sediment. Only
one significant difference was detected in comparisons of test sediments to their appropriate reference
sediments. Survival in sample HC-S-39 (58.8%; NAS #1878F) was significantly less than that in HC-Ref-B
(71.3%).

Weights in the control sediment were not significantly different from those in either reference sediment. No
test sediments had weights significantly less than that in their appropriate reference sediment

/— ̂  /

STUDY APPROVAL

Date StuoVDirector Date

-f
Laboratory Director Date Quality Assurance Unit/ Date

Test No. 592-2
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W Table 1. Summary of water quality conditions during tests of the midge,
Chironomus tentans, exposed to freshwater sediments.

Water Quality Parameter Mean ± SJD. Minimum
Temperature (°C) 22.8 ± 0.3 22.2
Dissolved oxygen (mg/L) 5.7 ± 0.8 3.5
Conductivity (umhos/cm) 311 ±46 250
pH ' 7.210.2 7.0
Hardness (mg/L as CaCO3) 111 + 14 100
Alkalinity (mg/L as CaC03) 87 ± 12 80
Total sulfide (mg/L) — O.02
Total ammonia (mg/L) — < 0.5

Maximum N
23.3 99
7.6 99
400 27
7.8 27
140 18
120 18

<0.02 18
1.5 18

Table 2. Survival and growth of Chironomus tentans exposed for 10 days to freshwater sediments. All comparisons were
conducted at the 0.05 level of significance.

Sample Reference Sediment Percent Survival
Description for Comparison (Mean ± SD) Significant? P

"iC-S-26(NAS#1874F) HC-Ref-C 72.5 ± 10.4 no —
I
PHC-S-28(NAS#1875F) HC-Ref-B 60.0 ±16.9 no —

HC-S-35 (NAS#1876F) HC-Ref-B 65.0 ±17.7 no. —

HC-S-36(NAS#1877F) HC-Ref-C 73.8 ± 15.1 no —

HC-S-39(NAS#1878F) HC-Ref-B 58.8 ± 13.6 yes 0.03

HC-S-42(NAS#1879F) HC-Ref-B 71.3+ 17.3 . no —

Control (NAS81884F) HC-Ref-B and -C 85.0 ± 12.0 no —

HC-Ref-B (NASS1857F) — 7 1.3 ± 11.3 — —

HC-Ref-C (NAS#1858F) — 80.0 ± 15.1 — —

Average wt/midge (mg) '
Mean+-SD

2.01 ± 0.70

1.32 + 0.36

1.71 + 0.59

1.50 ±0.27

1.64 ±0.55

1.46 + 0.28

1.69 ±0.66

1.60 ±0.35

1.73 + 0.48

' Pupae were not included in the sample to estimate dry weight (as per EPA/600/R-94/024, p. 55, section 12.3

Test No. 592-2 4

Significant? P

no —

no —

no —

no —

no —

no —

no —

no —

no —

.8.1)
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NORTHWESTERN AQUATIC SCIENCES
April 1, 1998

PROTOCOL NO. NAS-XXX-CT4b

TEST PROTOCOL

FRESHWATER MIDGE, CHIRONOMUS TENTANS.
10-DAY SEDIMENT TOXICITY TEST

1. INTRODUCTION

1.1 -Purpose of'Study: The purpose of this study is to characterize the toxiciry of freshwater sediments
based on midge survival and growth using the midge, Chironomus tentans.

1.2 Referenced Method: This protocol is based on ASTM Method E 1706-95b (ASTM 1996) and EPA
Method 100.2 (EPA/600/R-94/024).

1.3 Summary of Method: A summary of test conditions for the midge 10-day sediment toxicity test is
tabulated below. The 10-day sediment toxicity test with Chironomus tentans is conducted at 23°C with a
16L:8D photoperiod at an illuminance of about 50-100 footcandles. Test chambers are 300-mL high-form
lipless beakers containing 100 mL of sediment and 175 ml. of overlying water. Ten third-instar midges are
used in each replicate (all organisms must be third instar or younger and at least 50% of the larvae must be
third instar). The number of replicates/treatment depends on the objective of the test Eight replicates are
recommended for routine testing. Midges in each test chamber are fed 1.5 ml. of a 4 g/L fish food flakes
suspension daily. Each chamber receives two volume additions per day of overlying water. Overlying
water can be culture water, well water, surface water, site water, or reconstituted water. Test endpoints
include survival and/or growth.

1. Test type

2. Test duration
3. Temperature
4. Light quality
5. Illuminance
6. Photoperiod
7. Test chamber size

8. Sediment volume
9. Overlying water volume
10. Renewal overlying water
11. Age of test organisms

12. Organisms per test chamber
13. Replicates per treatment
14! Organisms per treatment
15. Feeding regime

16. Aeration
17. Overlying (test) water

18. Water quality

19. Endpoints
20. Test acceptability criteria

21. Sample holding

whole sediment toxicity test with renewal of
overlying water
10 days
23 ± 1°C
daylight flourescent light
50-100 footcandles
16L:8D
300-mL high-form lipless beakers (Pyrex® 1040 or
equivalent)
100 mL
175 mL
2 volume additions/day (continuous or intermittent)
3rd instar or younger larvae (> 50% of organisms
must be 3rd instar)
10
8 recommended for routine (depends on design)
80
Fish food flakes, fed 1.5 mL daily/chamber (1.5 mL
contains 6.0 mg of dry solids)
None, unless DO falls below 40% saturation
Culture water, well water, surface water, site water
or reconstituted water
Hardness, alkalinity, conductivity, pH, ammonia-N
hep-miring and end; temperature and dissolved
oxygen daily
Survival and growth (dry weight)
Minimum control survival of 70%; mean weight of
surviving control organisms 0.6 mg
14 days at 4°C in the dark

1
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22. Sample volume required 1L (800 mL per sediment)
23. Reference toxicant Concurrent testing required

2. STITHY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Studv Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director: __________________
Quality Assurance Unit: ______________•
Aquatic Toxicologist: ___________________
Aquatic Toxicologist:

2.6 proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Reference toxicant
test to be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,
1989 (40 CFR Pan 792).

3. TEST MATERIAL

The. test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored
at 4°C in the dark. The original sealed containers may be stored for up to 14 days prior to testing. If jars
are not full when received or if sediment is removed for testing, headspaces should be filled with nitrogen
toretard deterioration. A negative control sediment is collected from a clean site. In addition, a reference
sediment, a clean sediment with physical characteristics similar to the test sediments, may be employed as a
comparison station.

4. TEST WATER

Test water (overlying water) at NAS is normally C. tentans culture water, which is moderately hard synthetic
water at a hardness of 80-100 mg/L as CaC03 and alkalinity of 60-70 mg/L as CaC03. Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals. Test water may also be well water,
surface water or site water depending on the study design. Current research is being done by EPA on a new
type of reconstituted water that may be used for this test in the future (STM 1996, EPA 1994).

5. TEST ORGANISMS

POPA0008343
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5.1 Species: midge, Chironomus tentans.

5.2. Source: Cultured at NAS. Originally obtained from U.S. EPA Environmental Research Lab, Duluth,
MR'

5.3 Age: Third instar or younger larvae (at least 50% of the larvae must be in the third instar at the start of the
test). Third instar. is normally 8.5 "to 12.5 days after hatching; head capsule widths range from 0.33 to 0.45
mm.

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 ± 1°C under a 16:8 L:D photoperiod.
The culture water is moderately hard synthetic water. Midge are fed finely ground Tetrafin flakes in
suspension (lOg Tetrafin in 100 mL Mflli-Q water). Mortality during the 48-hr prior to testing should not be
excessive.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity fest are 300-mL high-
form lipless glass beakers (Pyrex® 1040 or equivalent). Test chambers are maintained at constant
temperature by partial immersion in a temperature-controlled water bath or by placement in a
temperature-controlled room. Aeration is not empolyed unless dissolved oxygen drops below 40%
saturation. The test is conducted under an illuminance of 50-100 footcandles with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with
fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with
deionized water, rinsed once with acetone to remove organic compounds (using a fume hood or canopy);
and rinsed three times with deionized water. Test systems and chambers are rinsed again with dilution
water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of midge larvae to test, control, and reference
sediments. The sediments are placed on the bottom of the test containers and are overlain with test water. The
test exposure is for 10 days. The renewal of overlying water consists of two volume additions per day, either
continuous or intermittent Each treatment consists of eight replicate test containers, each containing 10
organisms. Test chamber positions are completely randomized. Test organisms are randomly distributed to
the test chambers. Blind testing is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before
addition of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers. After addition of
the sediment, 175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The
overlying water is replaced twice daily. The test begins when midges are introduced to the test chambers.
Initial water quality measurements are taken prior to the addition of test organisms.

7.3 Effect Criterion: The acute effect criterion used in the midge bioassay is mortality, defined as the lack of
movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is
growth which is determined by using dry weight measurements.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 40% saturation. The test
temperature employed is 23°C (range of ± 1°C). A 16:8, L:D photoperiod is used. Illumination is supplied by
daylight fluorescent lamps at 50-100 footcandles. The overlying water is replaced twice daily.
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7_5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test containers as
previously described. If the optional growth endpoint is to be used, three extra replicates of midge larvae
should be counted out and randomly selected for drying to determine initial average weight data.

7.6 Feeding: Midge larvae are fed 1.5 mL daily per test chamber (1.5 mL contains 6.0 mg of dry solids). A
feeding may be skipped if there is a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration. Type and Frequency of Observations, and Methods: The duration of the acute toxicity test
is 10 days. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVATION . TIMES OF OBSERVATION (ASTM 1996)
BIOLOGICAL DATA
Survival, growth

PHYSICAL AND CHEMICAL DATA
Hardness, alkalinity, ammonia-N,
conductivity, pH, dissolved oxygen, and
temperature
Dissolved oxygen, temperature

Day 10

Beginning and end of test in overlying water of
one replicate beaker from each treatment.

Daily in overlying water of one replicate beaker
from each treatment

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions
of 0.1 pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer.
Conductivity is measured with a conductivity meter. Hardness and alkalinity are measured using titrometric
methods. Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim. Acts 14:403,
1996).

7g Growth Measurement: Growth is measured as average dry weight of animals in a test replicate at the end
of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water, gently blotted
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight The dried
oreanisms are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg (desirable to use
0.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed to
obtain an average dry weight per midge.

Criteria of Test Acceptance: The test results are acceptable if the minimum survival of organisms in the
control treatment at the end of the test is at least 70% and the average weight of C. tentans in the surviving
controls is at least 0.6 mg.

8. DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of living
organisms in each test container at the end of the test Average midge dry weight, also measured at the end
of the test, may be used to compare growth between treatment sediments and the control or reference
sediment Ordinarily the following data analysis is performed. Due to special requirements, alternative
methods may be used. The means and standard deviations are calculated for each treatment level.
Identification of toxic sediments is established by statistical.comparison of test endpoints between test and
control or reference sediments. Between treatment comparisons may be made using a Student's t-test or
Wilcoxon's Two-Sample test, where each treatment is compared to the control or the reference sediment
An arcsine-square root transformation of proportional data, and tests for normality and heterogeneity of
variances, are performed prior to statistical comparisons.

9.
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The final report of the test results must include all of the following standard information at a minimum: name
and identification of the test; the investigator and laboratory; date and time of test beginning and end;
information on the test material; information on the source and -quality of the overlying/test water; detailed
information about the test organisms including acclimation conditions; a description of the experimental
design and test chambers and other test conditions including feeding, if any, and water quality; definition of
the effect criteria and other observations; responses, if any, in the control treatment; tabulation and statistical
analysis of measured responses ani a summary table of endpoints; a description of the statistical methods
used; any unusual information about the test or deviations from procedures; reference toxicant testing
information.

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be described and recorded in the study
raw data.

11. REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evaluate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day sediment .exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts)
obtained at the laboratory.

12. REFERENCED GUIDELINES

ASTM. 1996. Standard test methods for measuring the toxicity of sediment-associated contaminants with
fresh water invertebrates. ASTM Standard Method No. E 1706-95b. Am. Soc. Test Mat, Philadelphia, PA.

U.S. EPA. 1994. Section -12, Test Method 100.2, Chironomus tentans 10-d Survival and Gowth Test for
Sediments, pp. 51-63. In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated
Contaminants with Freshwater Invertebrates. EPA/600/R-94/024.

Weber, C.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F.

13. APPROVALS

for
Name Date

__________________________ for Northwestern Aquatic Sciences
Name . Date
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Receipt Date: /&-•? -9? /O-/7-9P
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Collection Date:
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Collection Date:
Receipt Date:
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CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMKWT TES"]

Test No.. -3- Client _Investigator

TEST WATER
Source:

I
¥

Cond (umhos'/cm) 1 3- .
"? H.V—

Date of Preparation: /6'~/

(mg/L) 1"* . f**>, /i-CAlk (mg/L) ,>?of fo
Treatments : ^ Î̂ TV̂ \ — c ~yy-______________________________________

If more than one batch of test water is used, attach water prep
benchsheets and mark appropriate batches.

TEST ORGANISMS
Suecies: Chironomus tentans,
Source : A/ r' 5 I i

Age: Size:

Acclimation Data:_____
j Date | Temp | DO
I I (1C I(mg/L)
1 fO -
1/0-9-971
1 /O -/
l/e

I Mean 33. V
I S .D .

(N) (o

pH | Cond | Hard
umh/cml(mg/L)

-7-.C

T--3

XOO
/JO

Alk
(ma/L)

Comments

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 mL high-form lipless glass beakers
Test volumes: 100 mL of test sediment; 175 mL of test water
Replicates/treatment: (8) '$ Organisms/replicate: (10)
Test water: Moderately hard synthetic water
Daily test water changes: two volumes/day
Aeration: None, unless DO falls below 40% saturation
Photoperiod: 16:8, L:D
Temperature: 23 • l|C
Feeding: fed 1.5 mL of Tetrafin (1.5 mL contains 6mg dry solids)

suspension per beaker daily'
Beaker placement: Total randomization
Water Quality Measurements:

Daily: temperature and dissolved oxygen; 1 repl./treatment
Beg. & End: Conductivity, hardness, alkalinity, pH, ammonia-nitrogen,

temperature & dissolved oxygen,- 1 repl./treatment

TEST SCHEDDIiE SUMMARY

Date
Day ll 2 | 3 I 4 I 51 •7| 8 I 9 I 10 I
Feed 1 Xl Xl Xl Xl Xl Xl Xl
Record WO I Xl X
Initials

Xl Xl X| Xl X|
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NORTHWESTERN AQUATIC
CHIRONOMUS TENTANS'10-DAY SOLID PHASE SEDIMENT TEST

Test No. -eg. Client C i ^Investigator

SEDIMENT DESCRIPTIONS--SUPPLEMENTAL NOTES

-Sample
No

w-^g d i J..1 t'^(/i •-./» orl g On

4/98
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I Test No . .

CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

. Client Mcn-j- Cnoi^JS^^ ________Investigator

"^av £) (
DAILY RECORD SHEET

;

i

1
i

Beaker | | Temp . | DO |Cond.|
Mo. 1 | ( 1C) 1 (t>nm) | (umh)

H \ 91, bl f c . c
/S- I 33. t»! L,.2-

^O \ • = * > > ' < » 1- 7. \rHX ! «35,t,i t~r
-5/ i J ? 3 i L , i fc.<".
5-4, ! .3.2.7! fe.7
5T7- i ^vU fe . fc
fcfc 1. 22,^1 7.t'
fe?- i J3,n ! 7.JL

i
1
:

1

!
t

1
1
1
1
1
!

ay __ l_(>0/2 /^

Beaker |
No . I

H \
1*1 I

HO 1
V? i
,5~/ 1
J4, !
5"?- '
4=6 1
6?- 1

1

!
1
ti
i
1
1

______ L
\ _____ I

Temo .•
( 1 C ) {
fc*l
o3.7
A?-1
^*Tazrt
*Z'1
32*%
31.6
->3.0

1 . I

r) In:

DO
£oom)
&-r&
(*.'?
(s£
(l-fff
u. Lr
(P<(e>(r.l\
Ci.tr
(?.?

^ab
-3~$o
-rto
?fr
^t
^•/O
7^
77«>
?/*

.tials

Cond.
. (umh)
l /^o

•JiA?
,̂ Y^
JV&
3?Zc
W

3<$£
•?v«
?>o

\

PH |

7 .1
/.'S7.-<

• 7S
7.5"
M

7 i O
-7.^
7 . ^

Hard. | Alk. | | NH3N| |
mc/L ma/L ma/L i FED
/,2/s /-2c ! -x|€5
y^e ;«
/» ??fi

/«?.tf __y««
/J* Tp
^c 8^
^Vtf /etJ
/YO ^
/^o t?o

o-̂
f-T

\JU-#9——

> — _

/

\
Comments

S < .02
S <-02
S <.o^
s <r .o?
5 < oo
3 C.oz
S ^.OTL
S <-02_

««J/
pH | Hard . |

mc/L
7.3^
•^.s"
7,7,
7,r
•7,5 .
IX
t,?

-2^7-r

Alk. |
ma/L

\ NH3N
ma/L

1
1

FEDy«>/

->

1 . 1
, Comments 1

wirfo. A*<A& cr^i
" fortI

4/98
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NORTHWESTERN ACUATIC S(__iilv_i.5 _ --.uxw.—— ---• -.._
CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No.. Client _Investigator_

""̂ ay initials:
DAILY RECORD SHEET

•^

Beaker
No .
* -
/Sr

^/O _
f/.T
•51 _
-St.
5-9- _
fot -
fe?-

3av^7 .(

Bea.ker
1 No .

H
\ 1*1
I HO

V?
1 3*1
\ Sic,
l <r>
1 4=^»
1 £7-
1
1
i
1
1
1
1
J ______
1
J _______
1

| Temp . | DO | Cond.
1 ( 1C) 1 (tram) 1 (umh)
!«*?.-> \b-3~
1,2?.° \(o-6
123.1 l-^-fc
\3T.o i f o -7 -
1-17.1 Id,- 4?
IJ7 i \fy.<*
\WJ. ifo-sr
123-3 l fc-V
1^-6 ! 6 P5
i i
i i
l i
i i'
1 i
! 1
1 1
1 1
1 1
1 1
I 1
| 1

io/^vctf in.
| Temp .
1 f 1C)
P^j
\X^Ai^a-^Q_I. ^
10^^
l_-v3L-*?
0^-*?cw.?
133 •->

DO
(T3Dm)
5"-0
fT-fc
£.0
« ? • /
(p-l
(e-l
_T-?-
o-K
>?-

Ltials

Cond.
(umh)

^

l 1

pH |Hard. | Alk.
Ima/L Ima/L

:

1

| NH3N
Ima/L
1
1
1
1
1
1
1
1
1
1

11

ii
]
1
1
1
1
1
1
1
1
1

FED

-^-

'
~^ ——— •

\ 1
i Comment s
\wr4*Jtc,ti0 dsro*4b

'• 't /6co -<

Cfifyte.
pH | Hard .

1 ma/L

*
—— \

K\
l\\
l \\

\ ] N
\ !
\ «

\ ' ' •

\
\\\v\\

\ l \ \
\ \

Alk.
ma/L

\ -

—̂— 1v-\\

1 NH3N
1 ma/L
l\ -
l \
1 \
1 V

1
1
|
L

\\
-V\

FED
VZ^7
1

^

1 1
Comment s 1

£.<-! -hr_ A( C*t<?£>*r)
u.**3Z^ A 'it l<fttA\ l

4/95
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M • CHIRONOMUS TENTANS 10 -DAY SOLID PHASE SEDIMENT TEST

Test No . j5*?o? '=£, Client Mctf-i~ C/"O (jJ-S^/"" Investigator

|
DAIL% RECORD SHEET

^^>y_JjL_( l°h-\P\$) Initials: 0^fe/^

|

1 I
T' '•

1

1

1 -

1

1

Beaker | Temp. DO |Cond.
No . ! ( 1C) (r>-Dm) 1 (umh)

i~l
/cy

*-/O
A/tf-

•5 )
S(c,
5-5.
l^ ^
^7-

"L^-'I /i- 0 1
-)%,«s ^.0?
Tvl • //-s'
oo,} A,. 3
9 'V-7- 6 - 9-
7 ''.-7j- ^ *>
l.1}^ \,Tk

1^->'^) (?-%
7-W b'H

! i
^T f "-.̂  ' ^^

• ^fcjbay .b ( fj/lf/ *$ Initials

1 Beaker |
• No .
| ,

1

1

1

1

I

H
i ^
Ho
H?
S ' /
S k

<-^-
<oif
4,7-

-

I

| Temp .• DO
( C) 1 (Dum)
~i^.O \ t/sfa

^^ T \ 1 ^"^^
• i^f ^* 1 * L^^"^I\^A\ ts.5

is\£> i '^ i'
1\,\ \ *)s&
\?i3/\ U'%
~>\3s\. '^jfa

1A1/I ^'
^7 "V *t ^^* ^5^ i * S ^«x /

Cond.
(umh)

pH Hard. | Alk. | NH3NJ
mo/L mq/L |ma/L

i !

FED 1
y v.;, |
I

•»

\ ' 1
Comments

t— vf* &IOL& dfeccf-a*
If I $V-> • —— f-

-

fc^
pH Hard.

ma/L
Alk. |

ma/L

!
1

| NH3N
ma/L'

1
FED
«/ f S
/ /

1 - 1
Comment s !

<*"\ i-i(- f>f-£e£<& C>kCt3
t< « <• ll-ens^

-r-
I

4/98
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Test No.

CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Client rforf~ C/"O tjtJSg/^" _____Investigator_

DAILY RECORD SHEET
•>av &> ( Ity'l^ty *ffl Initials : fa&J/^i

Beaker |
No . I

Terno .
( id

DO
(pom)

H 1 CU-4 ^ *%
jCf 1 I2TL-4 *•/, 4

+/O I ifl.A>C» .^~i r
qs? i QJi'p' 5~« ̂
5 / | i2Th ̂  5~- V
^%3 1 05.""̂ - 5~'^

5-̂ . | Ul^^ S~»O
/„ t 1 OJL-S' 5"^ .

A3t-1?' 5"*M
j
!
i
i
I
i
!
j
i

l I
1 1
1

DEV *3- (/.

Beaker ' |
No. 1

l/ffl^g) In:

Temp .. DO
( lO (com)

V 1 Z5. (7 l-Y'l
y *! i ZX/C'
HO ! '23. 0
V f 1 \~22- rf
^~ / 1 \ZZ.-cj
JS la 1 2-B »C>

! _5T5_ |- 73. ,?>
foi, 1 i?J£.O
67- 1

1
•25- {

1
• 1

1 1

1
1
1

•

1 1
1
1
1

3/$~
i-(*
3' 9
d(Z.
\i 2_
Z,CL
t{./2.

4/2.

Cond. | pH
(umh) I

Ltials

Cond.
(umh)

Hard.
ma/L

Alk. |
ma/L

NH3N
|ma/L

I
FEDyt'/7

1

i r

1
Comments 1

vv^&L /V '£•&? 'Off&6fl-L
It " /63~c "7

/ jl^_ If*/*^^

\~J ^v *^/

pH; [Hard. | Alk. | | NK3N
ima/L Ima/L 1 Ima/L FED

v -<y>
^

1 1
1 Comments
\L\.'iJ~i/ /{*</£? O<"̂ !̂ 5

/
^.Oc^r c^coic\e<rl it*Oi

^

it
i i
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ITest No.

CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

^Client rrcfrj~ (^_/~cnj_JS<i/~~' ______Investigator___

I DAILX RECORD SHEET
Initials -

Beaker |
No.

t-i
/Sr

V£>
fir
S(o

53-
!*<<,

Temo.
( 1 cj

DO
(pom)

"7,2.-") T-^"
T/2--")"" 5~-O
•i-^-'S' |. 5 • h

l3..-(0

11~'^>

17-b
-2,7.0
UT^b
-7,,1-T

5--V

5^6u-
S"-1-/
5~. y
5-- 3

Cond. |
(umh)

bay ~7 (/*3/ffi/ffi.) Initials

| Beaker
i Me.

H
i °i
HO
H?
£- f
Sta

£~?-
4=6.
&7~

\
\
1

|Temp.| DO jCond.
1 ( 1 C) 1 (tram) 1 (umh)
I7.7.-T-I- <CA
\ I^-~L.\ *r^o i
! i/ls-IA f,,.© 1
7,1'"!' lC^- I
-L,1-2>
•7,1 '̂ 7

n •L'"1?
'OxL'l-

Qxi--^/

<T'(> i
•^-# !

^4^ i
r/i/\
f/Txf
•̂

1

pH |Hard.
ima/L

•
r

Alk. | | NH3N|
ma/L I maVL

1
1

FED 1 1 Comments
V'i? s M^-rk.^'^?06ci)^=R
?

_S

1

W&^d'j-/ /laffC A£-

(%&-
pH |Hard. | Alk. |

Ima/L Ima/L

i

| NH3N
ma/L

1
FED\/y>
r

^

i

1 1
1 ; Comments 1
\vtritfftk? &^toM2>'• " it, £v**4. |

i

-1- 4/93
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NORTHWESTERN Pk

Test No.

CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Client rrorj~ C.rc>uJS£/~~'__________Investigator____

"•Pay Initials:
RECORD SHEET

Beaker
No.
^
/Sr

-V<O
V.T
-5" y
^5"4»
5-7.
£, 4.
^7-

Day ____ (

Beaker
No.
v

HO
y?
S 'I
S (o

-5T71-
fo4
67-

J
/

/"

?

-H

Temo
f 1C)

o£)>c

^9,^
53. O
35 .c/
a^-t"
"^.o
22. .̂ 7
7_^,. 2
Z3- 2

Temp
( Ic")

..

/"
S

•

•>

>

-

-••

DO
(pom)
b.M
5-O

•Ce- 2.
S.fe
SM

_5. "2-
,c:>, ^/
5,6'

.) In]

DO

•'

Cond.
(umh)
^•po
'L^L?
T.'SO
ZGrC
"Z.G-O
•Z.GO
ZSC1

TJifO
~2jLfO

Ltials

Cond.
(umh)

/'

pH

-J-.̂
"^••^
^,67
•t-s
-f.S

"?. <-("3-. LI
•f • "W

pH

/I

Hard.
ma/L
JtD
}b-O
i CO
\'-~6
lfr-<l

Iftti
ifrt}
16-&
ice .

Hard.
ma/L

' ^

'
'

Alk.
ma/L
^<3
5"̂

~&-^
^
T/!

_^<?
TO
"SO
"Stt

Alk.
ma/L

^^
Y^

,

NK3N
ma/L

^-
-^/

n/V
1 "n1

NH3N
ma/L

^1
-^

'
FED

FED

^
^

n

Comments
.*,v-̂  /?• i£^o,<KTp'fr::i
SK< .0-2
A- <-07.
S- < .07
S- < -O-L
S-<.O2_
S.- <. -CT.
"x-c: .0-?
«v- < '^-'T.

.

Comments
^— — —— "

_^^— • "
r •

i s

,

.

-jo- 4/98
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I
1I

Test No. -5. Client //o/~-/- CrouJSef Investigator

IT T

i '

i
V f

*D
^* r

I

I
1 '

•

I

I

I

i

I DAY 10 TEST TERMINATION SHEET

| Beaker | [Number of |
I No. _ survivors I I Init.

3

5

i 12.
.3

-Z.7.

:

•zo
1*

32.
33

_M^

<?
Cf

s-

±
ir

_£.

I

Ac.

4*

/*«-

^r

5> UX.re_
8 S

- // -

Beaker ||Number of|
No.
U'-t-

.S'i

oo

(fl
90

survivors

-

/o

io

Init.

4/98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4JD
CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No- Client _Investigator_

ZERO-TIME WEIGHING DATA SHEET

Tare: .Date fp.-t5°t6> Oven temp(|C) (f>2- Drying time (hr) Z4- . Init._ 31UF1

Final: Date lO-Zt^fe Oven temp ( |Q fcO Drying time (hr) 2-4 Init. "~"
Equip. Used: Oven ft\.^\e- M____________ Balance__

*Dry at 60[C to constant weight' ("2 hrs) ; weigh to nearest 0.01 ing.

Remarks:

Repl.
#

|Pan |
1 # 1
1 ( 1
1 Z 1
i :^ i
i ii i
i i
i i
i i
i i

Tare
(ma)

Zfl/W
ZR.i5
Zft.^

Final Wt . (mcr) 1 #
1

•ii.64
2^.fi?5

Z^.l-T-

2
s,\. 04-
rfl.ft4
2*7.^9-

3 1 weiahed
3\-04
OT.ft4-
•2=1 .?ft

•S

0^=1 / m^y_

comments
L o.a i

*=> \ o . / V
_S O. J.O

x. *

1

5*i --'Balance Calibration:

^ I03l*te

- iCO-OZ

I GO. 62

ICO.

100.02.

4/98
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NORTHWESTERN AQUATIC
mm CHIRONOMUS TENTANS 10 -DAY SOLID PHASE SEDIMENT TEST

Test No. <%2-3_ Client /7"r?/V- Cro<ji2Se.S~ Investigator

1 WEIGHING DATA SHEET

m*]
. I^^Tare: Date (G- 26^6 Oven temp( |C) $£=> Drying time (hr) 24H Init. '̂UF .

•
Final: Date \\-2.°ll4 Oven temo(|O e?3^ Drying time (hr) Z4tt- Init. ^flf
Equip. Used: Oven yVe<liSiCV\ .Balance ScLrVerruis,

^' *Dry at 60|C to constant weight (~2 hrs) ; weigh to nearest 0.01 mg.*

m !
1

1 1

1 |
T • '

1 1
f ?

1
P'

!•• •^^

•|..

1 -••

1
1
|

Beaker |
.u
Tt

I

|Pan |
41
TT

i L
Z.
3
4-
5
b
>
R
S
IO
u
12.
\3
i4
IS
lU
I?
18
\<\
2o
'Zl
22.
23
Z4-J.
2S
2U
Z~f
1l*
23
£n
••Si
*>2.
^
^,4-
^5

\ Tare J
_ (ma)
4U55

l4\.te\
4T. P.'-i
4Z.CU
Si>^2.
3fi tr1

4V47-
42. OR
44:3^
43 Zl

J42. 12_
4A-2H
40.̂ 10
4A.Q5
43. t3

J SufcO.
42,5?
4l-%
3B IT-
41.qfi
4-4 <Tt.
42.^
4fc 47-
j5°k 5^i
42.7*
43. ¥f-
44. IF-.
43 M
4T.fco
4^7.^
4*, iq
40.52.
43..4̂
>13 7-3.
4^,c(4

Final Wt . (mm)
1 1 2

«5i.4fS
4^.^Z
Qa.42.

4f.=M-
&f.*\?
52. ̂ ,
4^.12
5o. wsr1
5^.1^
=>i.?>3
5? ^2.
W.Z^
4?. 42
bZ «5S
52. tc
W.5(o

^c/\fc
55-.̂
4^\. fa^
55. It
G6 \7-
'51. OZ
fyV.fl2.
ST. 5Pi
^B. t3
52. 5\
54.fr»
5= .̂ PSO

Lb2.45
55^ l
53. fed
54.1^
5l.^3,

5b. 13
fc^.&D

5i.^T
49 63
Su.^S
47.̂ 0
5?-.0,0
52.-5T-
4^.P(<=
5O.fc2-
Sl-ioS
5i-24
37. ft?,
b3. 16
47.?,4-
^1.41- ,
57.52-
fa2.-Z.T-
5rvfeB
57.4^-
4^.S>
5̂". Of5

1 .̂15
5R ft 3
54.S4
SM 4l
5P^O
•51. 45
F=T iio

S*> . b*>
{ff-i,&0
SU.?",
54. IU
5450
52.-^
50,50
fc4.i5

3 1
Sl.Sb
4^ A I
Ste.32-

4T. fcS
5?-:ftft
52.. SO.
4*=L05
5o.ti»
Si.fcfc
5.1.2.4-

L^T-e?
(o3.fc.4-
4f.-Zfc

L5?-.4o
^Z-4^
(«2..t.l
=,0.62-
5^.40
4^? ^^
S^.O^

(oT.efl
5B.&&
^.tJ2L
5«l.l&
^6-4?-
52.. 00
54.-1-3

LB^.ii
t2. •=.!•
5«5.fl\
3^.fA-
64.06
Si.fifo
So.oft
t3-13

•"•
TT

weighed
^i
5̂<
^
•̂?5
C r-
^7
•S2-V

-=L-
&

<^-
Q
"̂=f-
•~x
<3<=?
J/^irtei-^-
^

S",<?
R

J5-
^
5^
.̂ 5
'-?
>
Sr
^
6?

I -3~

comments

L

• Remarks :

Balance Calibration:

i
I

3YU"- r- ICC Oz-v

4/98

POPA0008360



CHIRONOMUS TENTANS 10 -DAY SOLID PHASE SEDIMENT TEST

Test No.^5%? -<2- Client /^Orir dro uJ^e /- Investigator

WEIGHING DATA SHEET
't
Tare: Date {Q-ZffiG Oven temp ( |C) (c2> Drying time (hr) 24- Init. ~SVlf-
Final: Date H-Z*1!^ Oven temp( |C) Drying time(hr) 24 Init. £\j£-
Equip. Used: Oven S*ue U. Balance 'VLirTTTVM^

*Dry at 60 |c to constant weight (~2 hrs) ; weigh to nearest 0.01 ing.*

Beaker Pan
S j|

I

t
J

I

3U
3T J
3ft
y\
40
4V
42-45,
4*4
4*5
4k
AT-
-46
4*1
so
<5(
cj-2.
*EP>
c4-
£55
5<o
5T-
Sft
igq
fco
fel
(o2
(^•3
tyV
fc>5
Ua
(o?
C«9
fc^i
TO

Tare
(mq)

A 1.2ft J
4O.2.5
-f2.2i>
4-U25
4-1.4-8
4^ -^3.
46.60
40.5=1
44-<^c\
45. \3
43, 32.
41 -4t
4\.cj(^
44-J7
43<ifi
4fe '•i^
45 4t
42. M
42. fat,
_?i ift
46.5(»
45 .̂
44.̂ 0
43. C?\
•46 45
43. 35
4-2, C?4-
45 ^7-
45. DV

M.33
41,36
-45 \i

Final Wt . (ma)
1 2

C^f} f ^ ^5

^"^ > £1 ^

4-1. ct
4fc-.r:?O
55 l*
S^f.^

4&hz
56.V.6
*Tc.o7.
55-^4-
5z.^5
44.^0
5, -2 ,̂
52. 0^
^k.42
5^>."?-Z-
53.61
too. 24-
4fe tfe
tA. t\3

4^ ^6
loZ. l^|
5^.0^
(c5.OC
5 ft ^2-
(o(. tio
M-. bfc
5fa. 2^-
5te.46

5fe M-
5t>. ?l
5b,42.
5--7-.ltge. o^

5\. 1L
^.-24-
4^1-41
4^.bT
5^.U<
55. 5t
4H-7C
q^-(y=
50.40
"Tfo.lb
^3-^2

Si.JaZ
52 43

%.14
54.00
54-. \ 4-
foO. 4^
4^-01

W.-^
50. Z^-

*-5^r. w.65!
53, 5̂
Ij'?. W
5fe ^5
y.4i.
(94.0.7.
^flf'iSt, 5^-
5(0-^5
(>4.^0
^8.^1
5U.1.fa
•Slc.t,^
5"?.4fc
5h,%

3
-5C.S5
%. fc2-
46. Tlfc

46. U4
59.U.
s^-.v^
48.^5
56. bl
41 .̂ u
55.(cc\
•72., fife
4\j,^
71, ^
52.0^
S'fa.ii
5^, C;O

S'i.l'T-

L>C 0^

46, =W
bS.^t
4^,^4-
<o1.4S
5t.'1h
i/>4.5S
58:^6

tiJ.'i'i
l?4.6c>
Sfc-ii
'Tto.-Vi
Lo^.86
5ft. C^

5lo.t3
S?-.oB>
StAl

.u

weighed I comments
*">
*=?-
r?
(xj

<? <?
^

•fa
( »
(.c
(jj
*=$-

i_\
ra_
;'<?

"^~
•q_
^
•̂
^
[C>

•^^f-^
5
/^7
10

<jQr~* I/"")3»TT 11-'

a
;̂

R'
c?S

S
6?
^

-

L

L

L

l_ "

Remarks:

Balance Calibration:

4/98
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NORTHWESTERN AQUATIC buliir
CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No._S%? -<2_ Client Cro uiSC _Investigator_

» r

I

I

I

WEIGHING DATA SHEET

:: Date (Q-£fc^ifi Oven temp(|O Q;3 Drying time (hr) _Zj4__ Init._
Final: DatejV-t^tfo Oven temp(|O____ Drying time (hr) f^r Init.
Equip. Used: Oven P>U.ig. H______________ Balance_____<.,

*Dry at 60 JC to constant weight (~2 lirs) ; weigh, to nearest 0.01 mg.*

Beaker Pan |

T-i
72

I
1

| Tare
(ma)

4fe V4-

Final Wt . (ma)
1

5C.?i2.
C.T- feo

2 3

5ft. A (
50. Z2_
5^. bfe

ii |
weiahed 1 comments

-: -̂
•TjL.

Remarks :

Balance Calibration:

4/93

POPA0008362



A. .la

ANALYSIS BENCHSHEET -AMMONIA-N
Description of analytical group

^

1

2

3

4

5

6

7

a
9

10

11

12

13

14

15

16

17

18

2 , \ i (
C_l \ Sample description v

4

11

UQ

L/f
<;)

$&

£1

C.C*

£1

D. Ivxti OVN

Measured concentration (mg/L)

x multiplier

Final concentration (mg/L)

/-f^<

i\f[~

i\0
<*l
/.o

<-,!

•T...._5

2

/, 0

9.o
,3

<*, 0^

/.r

7d71
3

/•°

./

,r

.-u-
^o/<7'

4

/,o

<M

<.r

^
J- _

5

/. 0

<•.)

cr.C

*/r (.
o

6

A O

<•./

<.r

'^/v4

IA?W
7

/-Q

cTj

<.̂

^^_
^^^ _ :

B

/.o

. V

/.o

(~l
~j ^V

g

•

/.o

-, 1

-;r

^
10

'/, °

V
•^

, (

.$"

oiri /i
— — -

11

I ••

12

Add sufficient saawalor (o make 5 ml. Then add one sallcylale followed by one cyanuarale reagent packet contents with mixing.

~~ ,.

13

*

ô

14

$
/

15

Q£
/

•

16

U«=f
1-

J\^ ^Ai

;0
•̂

. /

17

Vf7

18

,"•//

19

'^j-

Z<^-^

/a£
^o
/. <5

20

L\

*-4/

13
O

5ooo
00
W
0)w

] )
BEN ^.XLS î

1 ] ) ) 1 J ] ]- J J ]
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ANALYSIS BENCHSHEET - AMMONIA-N '
Description of analytical group

\

1

2

3

4

r

6

7

8

g

10

11

12

13

14

15

16

17

18

*

-\ ^
^^-J ^Sample description

L/

/<?
ty^

tfg

£1
C£
C7
V5 V"*

i f^

,Sjawa4sr <ofi.fe~ .r-j

Measured concentration (mg/L) ,

x multiplier

Final concentration (mg/L)

£'£•

— -

s".o
5^^

/.o
'V/

••*(_
2

/ .Q

'/-JD
7/^
"i'O

<S

tt

3

AC

O

<:.<

^ ^- '
/o /

4

/.o

<. 1

<-^

[__

5

/.o

<!./

<-<

A"

6

AC)

<.,

<c.<

r ^'A
0

7

/.o

<J

<.<"

j/v,^/

8

/.o

<-./

<.̂

l̂
^~r

^ .
9

f-0

<.f

^.C

.6J/
j— i

10

xo

V
•^

<"./
V
•^

<.^

./••^
^<."f<

11

''

^J

12

•

OJUlu:t-lti-wJu;aW'—
Add sufficient se«watw to make 5 ml. Then add one sallcylale followed by one oyanuarate reagent packet contents wllh mixing.

13

•«

>hJ

14

J

15

.-

''O

16 17 18 19 20

-IV-L/L.

O)

BENCHSH.XLS



Test Number 592-2 Freshwater Sediment Test - Chironomus tentans
Randomization Key

10/19/98

NAS
BKRI SMPL
48
30
11
24
68
21
3
32

: 4

7
13
45
36
61
23
47.
66
17
12
41
39
70
54
29
51
27
71
26
25
6
2
20
57
9
46
58
16
10
64
38
67
15
1
63
43
31
34

CLIENT
DESCRIP|REPL

1874F HC-S-26
1874F ; HC-S-26
1874F
1874F
1874F
1874F
1874F
1874F
1875F
1875F
1875F
1875F
1875F
1875F
1875F

HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-28
HC-S-28
HC-S-28
LHC-S-28
HC-S-28
HC-S-28
HC-S-28

. 1875F | HC-S-28
1876F
1876F
1876F
1876F
1876F
1876F
1876F
1876F
1877F
1877F
1877F
1877F
1877F
1877F
1877F
1877F
1878F
1878F
1878F
1878F
1878F
1878F
1878F
1878F
1879F
1879F
1879F
1879F
1879F
1879F
1879F

HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35

L HC-S-35j
HC-S-35
HC-S-35
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42

-1
2
3
4
5
6
7
8
1
2

L3 '
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7

POPA0008365



Test Number 592-2 Freshwater Sediment Test - Chironomus tentans
Randomization Key.

10/19/98

NAS
BKR| SMPL
52

• 19
28
22
50
49
42
72
69
56
37
44
53
60
55
35
14

• 40
5

59
62
33
65
18
8

CLIENT
DESCRIP REPL

1879F i HC-S-42 j 8
1857F | HC-ref-B
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1858F
1858F
1858F
1858F
1858F
1858F
1858F
1858F
control
control
control
control
control
control
control
control

HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
control
control
control
control
control
control
control
control

1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8

POPA0008366



Test N 12-2 Freshwater Sediment " ' - Chironomus tentans 12/2/98

INDEX
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30 :

31

Endpoints Data Entry and Calculations File

BKR
48
30
11
24
68
21
3
32
4
7
13
45
36
61
23
47
66
17
12
41
39
70
54
29
51
27
71
26
25
6
2

BKR=beaker number
JNIT=Jnltial number]
SURV=number survivors
MORT=number dead=INIT-SURV
PSURV=%survlval=100(SURV/INIT)
PMORT=%mortality=100(MORT/INIT)

NAS
SMPL
1874F
1874F
1874F
1874F
1874F
1874F
1874F
1874F
1875F
1875F
1875F
1875F
1875F
1875F
1875F
1875F
1876F
1876F
1876F
1876F
1876F
1876F
1876F
1876F
1877F
1877F
1877F
1877F
1877F
1877F
1877F

CLIENT
DESCRIP
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-26
HC-S-2B
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-28
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35
HC-S-35

I HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36
HC-S-36

REPL
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7 !

INIT
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

SURV
7
5
7
8
8
7
8
8
5
6
8
6
5
9
5
4
7
8
8
8
6
7 J
3
5
7
8
7
5
8
8
6

MORT
3
5
3
2
2
3
2
2
5
4
2
4
5
1
5
6
3
2
2
2
4
3
7
5
3
2
3
5
2
2
4

TARE WT= weight of pan used for that replicate on day 10 (mg)
WT COUNT= number of test organisms weighed at test end |
FINAL WT= TARE WT + weig
TWT=tolal biomass=FINAL W

It of test organisms recovered o
f-fARE~Wf"""~' T

WT=average individual biomass=TWT/WT COUNT

PSURV
70.0
50.0
70.0
80.0
80.0
70.0
80.0

• 80.0
50.0
60.0
80.0
60.0
50.0
90.0
50.0
40.0
70.0
80.0
80.0
80.0
60.0
70.0
30.0
50.0
70.0
80.0
70.0

I50 .0
80.0
80.0
60.0

PMORT
30.0
50.0
30.0
20.0
20.0
30.0
20.0
20.0
50.0
40.0
20.0
40.0
50.0
10.0
50.0
60.0
30.0
20.0
20.0
20.0
40.0
30.0
70.0
50.0
30.0
20.0
30.0
50.0
20.0
20.0
40.0

—

TARE
WT(mg)

41.46
45.58
42.12
39.53
41.38
44.56
47.83
40.52
42.06
41.47
40.66
44.99
42.96
48.45
46.42
43.32
47.97
42.37
49.20
41.48
42.26
45.13
42.69
47.80
43.98
44.18
41.89
43.37 .
42.78
38.60
41,61

WT
COUNT

7
5
7
8
8
7
8
8
5
6
8
6
5
9
5
4
7
8
8
8
6
7
3
5
7
8
7
5
8
8
6

FINAL
WT(mg)

51.19
55.81
57.87
59.38
56.23
67.89
56.32
54.08
47.68
49.05
47.26
55.69
50.85
60.99
54.82
46.89
58.09
50.82
63.24
54.89
48.64
57.92
48.59
62.37
53.60
54.73
50.22
52.00
58.47
52.56
49.81

TWT
(mg)
9.73

10.23
15.75
19.85
14.85
23.33
8.49
13.56
5.62
7.58
6.60
10JO
7.89
12.54
8.40
3.57
10.12
8.45
14.04
13.41
6.38
12.79
5.90
14.57
9.62
10.55
8.33
8.63
15.69
13.96
8.20

nday 10 (mg)

WT
(mg)
1.39
2.05
2.25
2.48
1.86
3.33
1.06
1.70
1.12
1.26
0.83
1.78
1.58
1.39
1.68
0.89
1.45
1.06
1.76
1.68
1.06
1.83
1.97
2.91
1.37
1.32
1.19
1.73
1.96
1.75
1.37

Mean
SD
n

Mean
SD
n

Mean
SD
n

Mean
SD
n

....L
a
$

SURV

7.3
1.0

8

6.0
1.7

8

6.5
1.8

8

7.4
1.5

8

b,frt..̂
0 1 .1C

£*H<~cd

..

MORT

2.8
1.0

8

4.0
1.7

8

3.5
1.8

8

2.6
1.5

8

4<3tLy^
fi &.,
-•O-/(_/_<-

-&L
/z

PSURV

72.5
10.4

8

60.0
16.9

8

65.0
17.7

8

73.8
15.1

8

fftyfiu-

>^&&
1-6
'&
a. -?,<(-

PMORT

27.5
10.4

8

40.0
16.9

8

35.0
17.7

8

26.3
15.1

8

^

'T-

WT

2.01
0.70

8

1.32
0.36

8

1.71
0.59

8

1.50
0.27

8

) .)
] 1



Test Freshwater Sedimeil (- Chironomus tentans

NAS
INDEX! B'KR SMPL

32
33

""34
35

'36 "
37
38
39
40
41
42
43

" 44"
45
46
47..........

49
"50"
51
52
53
54
55
56
57
58
59
60

"61...........

"63'
64
65

"66 '
"67"
"" 68

69
" 70

71
72

20
57
"9"
46
58
16
10
64
38
67
15
1

63
43
31
34
52
19
28
22
50
49
42
72
69
56
37
44
53
60
55
35
14
40
5

59
62
33
65
18"
8

1877F
1878F
1878F
1878F
1878F
1878F
1878F
1878F
1878F
1879F
1879F
1879F
1879F
1879F
1879F
1879F
1879F
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1858F
1858F
1858F
1858F
1858F
1858F
1858F
1858F
1884F
1884F
1884F
1884F
1884F
1884F
1884F '
1884F

: CLIENT
DESCRIP
HC-S-36
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-39
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-S-42
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-B
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
HC-ref-C
control
control
control
control
control
control
control
control

REPL
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8

INIT
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

SURV
10
5
7
5
6
7
4
8
5
10
6
9
8
6
7
6
5
9
8
8
7
6
6
7
6
8
7
6
7
10
10
7
9
6
8
10
9
8
9
9
9

MORT
0
5
3
5
4
3
6
2
5
0
4
1
2
4
3
4
5
1
2
2
3
4
4
3
4
2
3
4
3
0
0
3
1
4
2
0
1
2
1
1
1

PSURV
100.0
50.0
70.0
50.0
60.0
70.0
40.0
80.0
50.0
100.0
60.0
90.0
80.0
60.0
70.0
60.0
50.0
90.0
80.0
80.0
70.0
60.0
60.0
70.0
60.0
80.0
70.0
60.0
70.0
100.0
100.0
70.0
90.0
60.0
80.0
100.0
90.0
80.0
90.0

"QO'.Q
90.0

PMORT
0.0

50.0
""30.6

50.0
40.0
30.0
60.0
20.0
50.0
0.0
40.0
10.0
20.0
40.0
30.0
40.0
50.0
10.0
20.0
20.0
30.0
40.0
40.0
30.0
40.0
20.0
30.0
40.0
30.0
0.0
0.0

30.0
10.0
40.0
20.0
0.0
10.0
20.0
10.0
10.0
10.0

...

-

-

...

...

TARE
WT(mg)

41.58
48.56
44.59
45.13
45.70
51.80
43.21
45.77
40.23
41.33
43.13
41.58
42.64
48.80
43.19
43.73
46.99
38.17
43.11
42.68
44.17
41.97
41.93
46.14
44.74
39.18
41.28
40.55
45.41
43.61
42.66
49.94
41.95
41.23
51.42
44.50
43.95
43.49
43.01
41.76
42.08

WT
COUNT

10
5
7
5
6
7
4
8
5
10
5
9
8
6
7
6
5
9
8
8
7
6
6
7
6
8
7
6
7
10
10
7
9
6
8
10
9
8
9
9
9

FINAL
WT(mg)

55.03
62.45
51.68
52.88
52.95
62.21
51.24
56.33
48.98
56.52
52.46
51.33
56.13
58.61
53.74
50.08
53.72
49.53
53.21
58.80
56.32
52.01
48.75
57.68
57.03
49.84
52.82
49.96
60.07
58.35
68.96
63.73
52.40
55.16
57.88
64.85
64.50
51.86
63.88
57.40
50.61

TWT
(mgj
13.45
13.89
7.09
7.75
7.25
10.41
8.03
10.56
8.75
15.19
9.33
9.75
13.49
9.81
10.55
6.35
6.73
11.36
10.10
16.12

•12.15
10.04
6.82
11.54
12.29
10.66
11.54
9.41
14.66_j
14.74
26.30
13.79
10.45
13.93
6.46

20.35
20.55
8.37

20.87
15.64
8.53

WT
(mgj
1.35
2.78
1.01
1.55.. -----

1.49
2.01
1.32
1.75
1.52
1.87
1.08
1.69
1.64
1.51
1.06
1.35
1.26
1.26
2.02
1.74
1.67
1.14
1.65
2.05
1.33
1.65
1.57
2.09
1.47
2.63
1.97
1.16 .
2.32
0.81
2.04
2.28
1.05
2.32
1.74
0.95

I

Mean
SD
n

Mean
SD
n

Mean
SD
n

Mean
SD
n

vlean
SD
n

SURV

5.9
1.4

8

7.1
1.7

8

7.1
1.1

8

8.0
1.5

8

8,5
1.2

8

MORT

4.1
1.4

8

2.9
1.7

8

2.9
1.1

8

2.0
1.5

8

1.5
1.2

8

PSURV

58.8
13.6

8

71.3
17.3

8

71.3
11.3

8

80.0
15.1

. 8

85.0
12.0

8

"PMORT WT

—._._...

41.3
13.6

8

28.B
17.3

8

28.8
11.3

8

20.0
15.1

8

15.0
12.0

8

. . . . . .

1.64
0.55

8

...........

1.46
0.28

8

1.60
0.35

8

1.73
""6~48

8

"Teg
0.66

8



Freshwater Sedimenf-1 0-day survival '
Start Date: 10/20/98
End Date: 10/30/98
Sample Date:
r ~Snents:

- Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

1
0.9000
0.8000
0.7000
0.5000
0.7000
0.7000
0.5000
1.0000
0.6000

14:30 Test ID: 592-2 ^=
14:00 Lab ID: ORNAS-Northwestem Aquat

Protocol: NASXXXCT4B

2
0.8000
0.7000
0.5000
0.6000
0.8000
0.8000
0.7000
0.6000
0.8000

3
0.8000
0.6000
0.7000
0.8000
0.8000
0.7000
0.5000
0.9000
1.0000

4
0.7000
0.7000
0.8000
0.6000
0.8000
0.5000
0.6000
0.8000
0.9000

Transform:
Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control
Auxiliary Tests

Mean
0.7125
0.8000
0.7250
0.6000
0.6500
0.7375
0.5875
0.7125
0.8500

N-Mean
0.8906
1.0000
0.9063
0.7500
0.8125
0.9219
0.7344
0,8906
1 .0625

__

Mean
1.0130
1.1300
1.0234
0.8962
0.9444
1.0484
0.8771
1.0254
1.1886

Min
0.8861
0.8861
0.7854
0.6847
0.5796
0.7854
0.6847

. 0.7854
0.8861

5
0.6000
1 .0000
0.8000
0.5000
0.6000
0.8000
0.7000
0.6000
0.8000

6
0.6000
1.0000
0.7000
0.9000
0.7000
0.8000
0.4000
0.7000
0.9000

•sample lu: NA5#1857F-1858F,1874F-1879F
Sample Type: SED-Sediment
Test Species: CT-Chironomus tentans

U
0
0
0
0
0

7
.7000
.7000
.8000
.5000
.3000
.6000

0.8000
0
0
.6000
.9000

0
0
0
0
0
1
0
0
0

Arcsin Square Root
Max
1.2490
1.4120
1.1071
1.2490
1.1071
1.4120
1.1071
1.4120
1.4120

CV%
13.071
18.047
10.944
21.120
19.833
17.832
16.197
20.955
13.085

N
8
8
8
8
8
8
8
8
8

8 ' ' ~ r*
.6000
.9000
.8000
.4000
.5000
.0000
.5000
.5000
.9000

1 -Tailed
t-Stat Critical MSD

1.295 1.761 0.0119

0.834 1.761 0.0168

-0.646 1.761 0.0145
Statistic

Shapiro-Wilk's Test indicafesjgrmaDdistribution (p > 0.01)
Bartletf s Test indicates equal variances (p = 0.48)
The control means are not significantly different (p = 0

0.96137
2.48295

.20) 1.36089

Critical Skew Kurt
0.904 0.18417 -0.0252

1 1 .3449
2.14479

\ethests-FostX1-tail, 0.05)
Vu/fnoscedastic- ^ — *= ~IJe'st indicates nojSignificant differences ^ ^

ToxCalcv5.0.17
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Freshwater Sedimen(-1 0-day survival .'
Start Date: 10/20/9814:30 Test ID: 592-2
End Date: .10/30/9814:00 Lab ID: ORNAS-Northwestem Aquat
Sample Date:
^ :ments:
^^HConc-
^HC-Ref-B

HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

Protocol: NASXXXCT4B

1
0.9000
0.8000
0.7000
0.5000
0.7000
0.7000
0.5000
1.0000
0.6000

2
0.8000
0.7000
0:5000
0.6000
0.8000
0.8000
0.7000
0,6000
0.8000

3
0.8000
0.6000
0.7000
0.8000
0.8000
0.7000
0.5000
0.9000
1.0000

4
0.7000
0.7000
0.8000
0.6000
0.8000
0.5000
0.6000
0.8000
0.9000

Transform:
Conc-
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36

*HC-S-39
HC-S-42

control
Auxiliary Tests

Mean
0.7125
0.8000
0.7250
0.6000
0.6500
0.7375
0.5875
0.7125
0.8500

N-Mean
0.8906
1.0000
0.9063
0.7500
0.8125
0.9219
0.7344
0.8906
1.0625

Mean
1.0130
1.1300
1.0234
0.8962
0.9444
1.0484
0.8771
1.0254
1.1886

Min
0.8861
0.8861
0.7854
0.6847
0.5796
0.7854
0.6847
0.7854
0.8861

5
0.6000
1 .0000
0.8000
0.5000
0.6000
0.8000
0.7000
0.6000

. 0.8000

6
0.6000
1.0000
0.7000
0.9000
0.7000
0.8000
0.4000
0.7000
0.9000

Sample ID:
Sample Type:
Test Species:

0.
0.
0.

7
7000
7000
8000

0.5000
0.
0.

3000
6000

0.8000
0.6000
0.9000

8
0.6000
0.9000
0.8000
0.4000
0.5000
1.0000
0.5000
0.5000
0.9000

Arcsin Square Root
Max
1 .2490
1.4120
1.1071
1.2490
1.1071
1.4120
1.1071
1.4120
1.4120

cv%
13.071
18.047
10.944
21.120
19.833
17.832
16.197
20.955
13.085

N
8
8
8
8
8
8
8
8
8

t-Stat

1.431
0.846

1.980
-0.139
-2.431

_ ___ _ Statistic
Shapiro-Wilk's Test indicaTssjiormal distribution (p > 0.01 )
F-Test indicates equal varianceS^p —0.86)
The control means are not significantly different (p = 0.20)
^ pntbosie-TcfstJl-tail, 0.05)

0.92096
1.15099
1.36089

NAS#1857F-1858F,1874F-1879F
SED-Sediment
CT-Chironomus tentans

1 -Tailed
Critical MSD

1.761 0.0117
1-761 0.0116

1.761 0.0083
1.761 0.0140
1.761 0.0092

Critical Skew Kurt
0.844 0.4699 -0.8898

8.88531
2.14479

bmoscedastic t Tes) indicates significant differences

I
I
I
I
I

T '

I

I

1

HC -

ToxCalc v5.0.17
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Freshwater Sediment-Average Individual Biomas
Start Date: 10/20/98 14:30
End Date: 10/30/98 14:00
Sample Date:
C '

Test ID: 592-2 e=" Sample ID:
Lab ID: ORNAS-Northwestem Aquat Sample Type:
Protocol: NASXXXCT4B Test Species:

NAS#1857F-1858F.1874F-1879F
SED-Sediment
CT-Chironomus tentans .n

Jonc- 1 7
HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42
control

1.2622
1.3325
1.3900
1.1240
1.4457
1.3743
2.7780
1,5190
2.3217

1.2625
1.6486
2.0460
1.2633
1.0563
1.3188
1.0129
1.8660
0.8075

2.0150
1,5683
2.2500
0.8250
1.7550
1.1900
1.5500
1.0833
2.0350

1
2
2
1
1
1
1
1
2

.7357

..0943

.4813

.7833

.6763

.7260

.2083

.6863

.2833

1.6733
1.4740
1.8563
1.5780
1.0633
1.9613
1.4871
.1.6350
1.0463

1.1367
2.6300
3.3329
1.3933
1.8271
1.7450
2.0075
1.5071
2.3189

1.6486
1.9700
1.0613
1.6800
1.9667
1.3667
1.3200
1.0583
1.7378

2.0483
1.1611
1.6950
0.8925
2.9140
1.3450
1.7500
1.3460
0.9478

Transform: Untransformed
Cone- Mean N-Mean Mean Min Max CV% N

1-Tailed
t-Stat Critical MSD

HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control

1.5978
1.7349
2.0141
1.3174
1.7130
1.5034
1.6392
1 .4626
1.6873

0.9210
1.0000
1.1610
0.7594
0.9874
0.8666
0.9449
0.8431
0.9726

1.5978
1.7349
2.0141
1.3174
1.7130
1.5034
1.6392
1.4626
1.6873

1.1367
1.1611
1.0613
0.8250
1.0563
1.1900
1.0129
1.0583
0.8075

2.0483
2.6300
3.3329
1.7833
2.9140
1.9613
2.7780
1.8660
2.3217

21.707
27.386
34.797
26.998
34.519
17.960
33.854
19.484
38.876

8
8
8
8
8
8
8
8
8

-0.933 .

1.198

0.166

1.761

1.761

1.761

0.1578

0.0657

0.1444
Auxiliary Tests ————
"Shapiro-Wilk's Test indicatdfcoaormaTJIistribution (p > u.uij
F-Test indicates equal variances (p = 0.41)
The control means are not significantly different (p = 0.52)

Statistic
0.95577
1.9062

0.65903

Critical
0.844

8.88531
. 2.14479

Skew Kurt
-0.0395 -1.2308

gibes}- To«:t (1 -tail, 0.05)
Wmoscedastic t Testj£j3ir.atefi na_siqnificant differences

. _____________________
7-v

$Cn^n^AIf-

ToxCaIcv5.0.17
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1 ^ ^
Freshwater Sediment-Average Individual Biomas !

Start Date: 10/20/9814:30 Test ID:
- • End Date: 10/30/98 14:00 Lab ID:

1

1
i '

1
r*

1
j '

1
T •

1

{ T

1
1 '

1

Sample Date:
.̂ k. ments:
^Bconc-

HC-Ref-B
HC-Ref-C
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S^2

control

Conc-
HC-Ref-B
HC-Ref-C .
HC-S-26
HC-S-28
HC-S-35
HC-S-36
HC-S-39
HC-S-42

control
Auxiliary Tests
Shapiro-Wilk's T
F-Test indicates

Protocol:

1
1.2622
1.3325
1.3900
1.1240
1.4457
1.3743
2.7780
1.5190
2.3217

Mean
1.5978
1 .7349
2.0141
1.3174
1.7130
1.5034
1.6392
1.4626
1 .6873

2
1 .2625
1 .6486
2.0460
1.2633
1.0563
1.3188
1.0129
1.8660
0.8075

N-Mean
0.9210
1.0000
1.1610
0.7594
0.9874
0.8666
0.9449
0.8431
0.9726
_- —— ̂

3
2.0150
1.5683
2.2500
0.8250
1.7550
1.1900
1.5500
1.0833
2.0350

Mean
1.5978
1.7349
2.0141
1.3174
1.7130
1.5034
1.6392
1.4626
1.6873

592-2 ^--____^
ORNAS-Northwestem Aquat
NASXXXCT4B

4
1.7357
2.0943
2.4813
1.7833
1.6763
1.7260
1 .2083
1.6863
2.2833

Transform
Min
1.1367
1.1611
1.0613
0.8250
1.0563
1,1900
1.0129
1.0583
0.8075

5
1.6733
1.4740
1.8563
1.5780
1.0633
1.9613
1.4871
1.6350
1.0463

6
1.1367
2.6300
3.3329
1.3933
1.8271
1.7450
2,0075
1.5071
2.3189

Sample ID: ___-^NAS#1857F-1858F.1874F-1879F
Sample Type:
Test Species:

7
1.6486
1.9700
1.0613
1.6800
1.9667
1.3667
1.3200
1.0583
1.7378

8
2.0483
1.1611
1.6950
0.8925
2.9140
1.3450
1.7500
1.3460
0.9478

: Untransformed
Max
2.0483
2.6300
3.3329
1.7833
2.9140
1.9613
2.7780
1.8660
2.3217

CV%
21.707
27.386
34.797
26.998
34.519
17.960
33.854
19.484
38.876

est indicstesjigjTjiaJ^Jistnbution (p > 0.01)
equal variances (p = 0.24)

The control means are not significantly different (p = 0.52)
^ potbcsis TosX(1-tail, 0.05)

N
8
8
8
8
8
8
8
8
8

Statistic
0.93102
2.56015
0.65903

t-Stat

1.596
-0.476

-0.179
0.852

-0.341

SED-Sediment
CT-Chironomus tentans

1 -Tailed
Critical MSD

1
1

1
1
1

.761 0.0543

.761 0.1035

.761 0.0943

.761 0.0444

.761 0.1212
Critical Skew Kurt
0.844 0.98863 1.38537

8.88531
2.14479

Emoscedastic t Te^st indicates no significant differences

» '

I
i <

I

I
T r

T '

• •

I
ToxCa!cv5.0.17
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Test no. 592-2 Freshwater Sediment Test
Chironomus tentans

2/11/99

Actual p-vaiues calculated from the statistics returned by ToxCalc analysis
j

Survival Data

Comparison
HC-S-26 vs. HC-Ref-C
HC-S-36 vs. HC-Ref-C
control vs. HC-Ref-C

HC-S-28 vs. .HC-Ref-B
HC-S-35 vs. HC-Ref-B
HC-S-39 vs. HC-Ref-B
HC-S-42 vs. HC-Ref-B
control vs. HC-Ref-B

Tstat
1.295
0.834
-0.646

1.431
0.846
1.98

-0.139
-2.431

degrees of
freedom *

14
L 14

14

14
14
14
14
14

* (control replicates + treatment replicates - 2)

Growth Data

Comparison
HC-S-26 vs. HC-Ref-C
HC-S-36 vs. HC-Ref-C
control vs. HC-Ref-C

HC-S-28 vs. HC-Ref-B
HC-S-35 vs. HC-Ref-B
HC-S-39 vs. HC-Ref-B
HC-S-42 vs. HC-Ref-B
control vs. HC-Ref-B

Tstat
-0.933
1.198
0.166

1.596
-0.476
-0.179
0.852

degrees of
freedom *

14
14
14

14
14
14
14

-0.341 ! 14
* (control replicates + treatment replicates - 2)

tails
1
1
1

1
1
1
1
1

tails
1
1
1

1
1
1
1

TDIST (=p)
0.11
0.21

#NUM!

0.09
0.21
0.03

#NUM!
#NUM!

_

TDIST (=p)
#NUM!

0.13
0.44

0.07
#NUM!
#NUM!

0.20
1 j #NUM!

POPA0008373
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Test Number 592-2 Freshwater Sediment Test •
Chiro'nomus. tentans

2/12/99

\ Water Quality Data
;NAS | CLIENT

BKR:SMPL iDESCRIP
41

19!
1875F ! HC-S-28 i
1857F | HC-ref-B

40|1884F
48!
51

1874F ]
1877F

56 1858F
57 1878F
66! 1876F
67M879F
4I1875F

19!
40!
48 i
51;
56 i
57!

1857F
1884F
1874F_j
1877F
1858F
1878F

66J1876F
67 j
4|

1879F
1875F

19I1857F

control
HC-S-26
HC-S-36
HC-ref-C
HC-S-39
HC-S-35
HC-S-42
HC-S-28
HC-ref-B
control
HC-S-26

I I I i j I ! i
REPLJDAY !TEMP|DO CONDjpH i

1|
1
1
1
1
1
1
1
1
1
1
1
1

Ol
o!
Oi
Ol
0
Oi
0!
Ol

. o|
1111
1!
11

HC-S-36 1 1 1 1
HC-ref-C
HC-S-39
HC-S-35
HC-S-42
HC-S-28
HC-ref-B

40J1884F control
48|1874F
51J1877F
56|1858F
57 1878F
66M876F
67|1879F
4

19

HC-S-261

HC-S-36
HC-ref-C
HC-S-39
HC-S-35
HC-S-42

1875F I HC-S-28
1857F i HC-ref-B

40H884F i control
48J1874F j HC-S-26
51 1877F
56I1858F
57 1878F
66|1876F
67M879F
4|l875F

19|1857F
40J1884F
48J1874F
51
56

1877F
1858F

57I1878F
66I1876F
67

HC-S-36

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[HC-ref-C | 1
HC-S-39
HC-S-35
HC-S-42
HC-S-28
HC-ref-B
control
HC-S-26
HC-S-36
HC-ref-C
HC-S-39

I 1
1
1
1
1
1
1
1
1
1

| HC-S-35 1

11
11
1!
11
2!
2
2
2|
2
2
2
2
2
3
3
3

22.61 6.0 j 400
22.6
22.6
22.6
22.6
22.7
22.6
22.7
22.7
22.8
22.7
22.7

6.2 330
7.6
6.5

380
360

6.5 350
6.7
6.0
7.0
7.2
6.6
6.2
6.8

22.7! 6.6
22.81 6.6
22.8| 6.6
22.8
23.0
23.0
23.0
23.0
23.1
23.0
23.1
23.1
23.2
23.3

6.4
6.6
6.2
6.2
6.3
6.6
6.7
6.6
6.6
6.5
6.4

23.3| 6.5
22.8[ 5.0
22.9
22.7

31- 22.9
31 22.9
3[ 22.9
3| 22.9
3| 22.8
3| 23.0
4
4
4
4
4

22.8
23.0
23.1
23.1
23.2

4| 23.2
4
4

.23.2

5.6
6.0
6.1
6.1
6.1
5.7
5.8
5.8
6.6
6.6
6.5
6.5
6.7
6.5
6.6

23.3 1 6.8
1879F JHC-S-42 | 1| 41 23.2 1 6.4

310
340
370
340
330
320 1
340
340

s INHS IHARDIALK
7.1IO.02
7.3
7.8
7.5
7.5
7.4
7.0
7.3
7.3
7.3
7.5
7.7

O.02
0.02
O.02
O.02
0.02
0.02
O.02 .
O.02

7.5 i
320 1 7.5
320 j 7.5
280[ 7.3
340
330

7.4
7.4

I
I

1.51 1201 120
0.5| 120). 100

0.5
0.5
0.5
O.5
1.0
0.5
0.5

100
120
120
120
140
140
120J

I •
I !

80
100
80
80

100
100
80

-

POPA0008374



Test Number 592-2 Freshwater Sediment Test •
Chironomus tentans

2/12/99

BKR
NAS j CLIENT j | j | .
SMPL iDESCRIP JREPLIDAY ITEMPJDO

4I1875F | HC-S-28
19J1857F J HC-ref-B .
40J1884F
48I1874F
51 1877F
56i1858F
57I1878F
66
67

1876F
1879F

4|1875F
19M857F
40|1884F
48M874F
51
56

control
HC-S-26
HC-S-36
HC-ref-C
HC-S-39
HC-S-35
HC-S-42
HC-S-28
HC-ref-B
control
HC-S-26

COND
1j 5i 23.0I 4.6 1
11 5i 23.1 5.2|
1J 5j 23.11 4.5
1
1
1
1

. 1
1
1
1
1
1

1877F (HC-S-36 | 1
1858F HC-ref-C

57M878F ! HC-S-39
6611876F |HC-S-35
67M879F | HC-S-42
4 1875F HC-S-28

19|1857F HC-ref-B
40|1884F
48j
51

^874F
1877F

56|1858F

control
HC-S^26
HC-S-36
HC-ref-C

57|1878F j HC-S-39
66J1876F IHC-S-35
67[1879F IHC-S-42
4I1875F

19I1857F
40

HC-S-28
HC-ref-B

1884F I control

5i 23.0
5
5

23.1
23.2

5j 23.2
5| 23.2
5
6
6

23.3
22.7
22.7

6j 22.6
6| 22.8
6 1 22.7

4.4
5.0
4.8
4.6
5.1
5.3
4.8
4.6
5.7
52
5.4

1j 6! 22.7 1 5.4
1| 6| 22.8
11 6| 22.8
1
1
1
1
1
1
1
1
1
1
1
1
1

48J1874F J HC-S-26 I 1
51M877F i HC-S-36
56I1858F | HC-ref-C
57i1878F
66J1876F
67

4
1879F
1875F

19 1857F
40
48
51
56

1884F
1874F
1877F
1858F

57|1878F
66J1876F
67 1879F

HC-S-39
HC-S-35
HC-S-42
HC-S-28
HC-ref-B
control
HC-S-26
HC-S-36
HC-ref-C
HC-S-39
HC-S-35
HC-S-42

1
1
1
1
1
1
1
1
1
1
1
1
1
1

4J1875F HC-S-28 j 1
19 1857F ! HC-ref-B I 1

5.0
5.3

6j 22.8 1 5.4
7 1 23.0
7 1 23.0
7
7

23.0
22.9

7 1 22.9
7
7
7
7
8

23.0
23.0
23.0
23/lj
22.5

8 1 22.5
8 | 22.5
8j 22.6
8! 22.6
8[ 22.5
8 | 22.5
8
8
9
9
9
9
9
9
9

22.6
22.7
22.2
22.2
22.2
22.3
22.3
22.3
22.3

9 1 22.2
9 1 22.4

101 22.9
10! 22.9

4.1
3.5
4.6
3.9
4.2
4.2
3.9
4.2
4.2
4.8
5.0
5.6
5.4
5.8
5.6
5.4
5.4
5.3
5.1
5.0
6.0
5.6
5.6
5.8
5.0
5.2
5.2
5.4
5.0

250
250

pH
i 1 !

S JNH3 IHARDJALK
! i

i

7.4
7.4

<0.02
<0.02

•————

•

<0.5 100
<0.5 100

•

' '

80
80

POPA0008375
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Test Number 592-2 Freshwater Sediment Test •
Chironomus tentans

2/12/99

IN AS
BKR SMPL

CLIENT i
DESCR1P

40M884F j control
48J1874F
51 1877F
56J1858F
57
66
67

1878F.
1876F
1879F

i

HC-S-26
HC-S-36
HC-ref-C
HC-S-39
HC-S-35
HC-S-42

i
REPUDAY ITEMPJDO jCOND|pH |S |NH3 JHARDJALK

1
1
1
1
1
1
1

10j 23.0 1 6.2 1 250
10 j 22.9 1 5.6
10
10
10

23.0 1 5.4
23.0
22.9

10 1 23.2
10

Mean
SD

n
Max

23.2

22.8
0.3

260
260

5.6 1 260
5.2L 250
5.4
5.6

5.7
0.8

99 1 99

260
260

311
46
27

23.3 1 7.6 1 400
Mini 22.23.5| 250

7.6[<0.02-;<0.5
7.5
7.5
7.5
7.4
7.4
7.4

7.4
0.2
27
7.8

<0.02 |<0.5
<0.02
<0.02
<0.02
O.02
<0.02

—
—

18
<0.02

<0.5
<0.5
<0.5
<0.5
<0.5

—
—

100J 80
1001 80
100
100
100

80
80
80

1001 80
100

111
14

80

87
12

18| 18| 18
1.5j 140

7.0JO.02 | <0.5j 100
120
80
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PROJECT

LAB NUMBER

HART CROWSER CONTACT

SAMPLED BY:

REQUESTED ANALYSIS

58

1
\

I
OBSERVATIONS/COMMENTS/

COMPOSITING INSTRUCTIONS

LAB NO. SAMPLE ID DESCRIPTION DATE TIME MATRIX

X
.X
X

L
X
A

n-in
CU •/ " —

LJL

_L _L
BY DATE

ME

TIME

COMPANY

RECEIVED BY

SPECIAL SHIPMENT HANDLING OR
STORAGE REQUIREMENTS:

TOTAL NUMBER OF CONTAINERS

f?fl>
DATE

SAMPLE RECEIPT INFORMATION
CUSTODY SEALS:
DYES ' DNO GN/A
GOOD CONDITION , . .
DYES DNO
TEMPERATURE ' _____
SHIPMENT METHOD: QHAND
DCOURIER DOVERNIGHT

COOLER NO.: STORAGE LOCATION:

See Lab Work Order No. ____
for Other Contract Requirements

TURNAROUND TIME:

D 24 HOURS O 1 WEEK

I..148 HOURS D STANDARD

O 72 HOURS OTHER ____
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i: NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

__Investigator_
_Test Length (hr).

' STDTiY' MANAGEMENT
Client :

__
/

Client's Study Monitor: • /'V^______________
Testing Laboratory: Northwestern Aquatic /Sciences
Test Location: ./V-V-<V-.T~ / *,Ji ,v ̂ <-—-.-,..•____
Laboratory's Study Personnel:

Proj. Man./Study Dir. fr-~- T
QA Officer ___/. •• -*1 - X- <'>-f -~>.<.
1._____________________ 2._

______________ 4..
Study Schedul e :

Test Beginning:

. TEST MATERIAL ,_,
Description: /-.?
NAS Sample No.:
Date of Collection:
Date of Receipt:
Temperature (°C):
Dissolved oxygen (mg/L):
Conductivity (umhos/cm):
PH:
Hardness (mg/L):
Alkalinity (mg/L):

«t Type (rangsfinding/Qefinitive)___
r*~l paq / £ ?/'s& }*1 O / -*̂ *-''S______/̂ l/\ T^zt t- I SI "

I
r i

I

i
i

T *

i*
i
i
i

7

1 '

^B

I
I
I
I

j

< / cr-A'^ii (-*::. fcr-f

-^ , ? , 7
^ ° ' # /V3-> Test Ending: / J

DILUTION WATER
Description: VIos&reM* A^<!
Date of Preparation/Col lection:.
Water Quality: Cond.(umhos/cm)_
Hardness (mg/L as CaCO-^
Treatments: ___

/^"/fe
Salinity (ppt)_

Alkalinity (mg/L as CaCO-
PH

TEST ORGANISMS
Species: S. t -*- ^/ Age:. Size:
Source : A
Acclimation

Date
10 -/3-cf%'
/6 -/f-'/<?
fO -/<o -9%
/<2 Vp-f f
/O'^/'V,?
/O -23- *i

Mean
S.D.
(N) •

>A^?<> f.^-/ 1
Data:

Term CO
J3.fo

=23. y
<?3.«3

! 0?.3-5'
! -33. V

' ! <=J*3 . fc
! 2?,1? , V
: a A
! 6

L<^-)

DO (nw/L)
7.6
^.o
9.6

fo.^
7-.S
6.V
T1-. <2_

/ ^3
6

PH ! Sat/ Cond
7 .̂3 ! jy a #
7v / ! y<2<2
^ *y ! <.-?6O
7-,?- ! 38-0
/z, 3 | ^g^c?

7-.0 ! ^<5^?
7..^ 1 ,:??5-
^, ^ i >y<b

fc i 6

Conments
// ~ /io , /9- -~y<5

*t =it>O , A -fOO

H- • J1& ft •' -FO

- 1 - Rev. 2/97
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. "7 .Investigator.

TEST PROCEDORES AND CONDITIONS
Test concentrations: (50%_series reccmtended)

~ " ~
Test chambers: L-. /?/'?'??£. c.~,*-*, Test volume:
Repl icates/treatment: (.2") / O Organisms/treatment: £2Q*)
Test water changes: " /LX.'-V.____ Aeration during test:
Feeding: X£a&e-/&izs?^?-^T->«. c* £j.c^,)L- —Photoperipd:

3 ~ /c<f- =.>>Tef'-*t?/*1^$?/T*V.
: Renewal:.
randomization

Duration: 24-hr, 48-hr,
Beaker placement: Stratî

Randomization chart:

B

\
\
\
1
1
1

1

1
1
1

1
1
1
1
1
1

• 1
1

1
1
1
1
1
1

MISCELLANEOUS NOTES

/
-

T\,._

y

J0

/ o

X

- 2 - Rev. 2/97
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. T?y'-9?g2 Client £•• ' r<=~* Investigator

i
i
i

i
î
M ?

i
i
I
i
i
i
i
i
i

^ v n (,c /£/ /*7/?) ("rt!/ ^ T-rr-v-* £-?••••; L-*< -^^ ——— V
V Cone . _i
"~" (tf>- ^ ) j
1. "/>—
2. '•5O
3. <T-'-?
^ •? ->"
5. /•• LT~
6. 2T

/•
DAY 1 (P/ "'

Cone . j
(c IL^ )

1. ^/w"2. -as
3 . <",.:>
A • "*"i *vA * )

Temo. ' • DO Sal. Cond. pH Hard.
CO (ma/L) (pot) (umh/crn) (ma/L)

"IVM ^•"v) / /^^ ^-? (CO-

jlV^i " v'' y 7 1? o^ "^ C? - —— J

T,.1-,.'1? ''^ ^t GS'-^OT^ q--- (j . ____
1.̂ -2- in i 'S60 xa_lj3 /co

ij^, 7 ) <" t^ 7?
Temo . DO Sal . Cond . pH
CO (ma/L) (ppt) (umh/cm)

/
/ // . .

/
5. /.T.r ! / /
6. ^ !/ !/ / !/

DAY 2 (f^/lT/1^} £f*^
Cone . TemD .
UJD co

2. '̂ 'T
O^

A ~> o
^. , .lo" /e. ' ^r //"
DAY 3 (/^ &6r/etf) ^'

Cane . Temp .
( .'-,/L ) CO

1. 1C,
2 . Th-^-T
3. fT /
4. X,5 /
5 . *- AS- /

DO Sal.
Lima/Li (ppt)
L^ /'

/
/

/ !

,' _j

'J^

DO Sal.
(ma/L) (pnt)

/
/

/

Cond. pH
(umh/cm)

x'
.-•'

/' /

Hard.
(ma/L)

,.'

Alk.
(ma/L)

U— "*"

r ———— •

!—— "'

J? Orj *

.̂  -.
Alk.

(ma/L)

TZ-iy y.
Hard. ! Alk.

(ma/L )! (ma/L)

i

, 1 ^'

-•"' 1 X*
..... _ 1 ^

X!
/ X i X j

/?-y> /<^.
Cond. ! pH Hard. ! Alk.

(umh/cm)! (ma/L) ! (ma/L)

*' ! !
! ' ' I/"

V ! / /•
/ . : / i / x i

6. J& / i' / !/ • / \

T- i*
Survivors

A B
o

10

1 0
•: o
••e ,

-

•o

*U^.-u 0^
Survivors

A '• B
S tT Cl '
/=•
/3

;°
/^ 1
/J ,-

^.^* ^^ «i.
Survivors

A B

CO \
,-o
(P
r^ v-\

•^ W.f<S
Survivors

A B •
0 \r 1

10o
0

(O

DAY 4
Cone.

( /\ It. )
1 . 1 C

2. "7. <
3. <
4. "2-5
5. i . T - ^
6. CO

Tenro.
CO

—
tvz. •
^•«,-\n-i
1 T- . 1

i^.l

DO
(ma/L)

—
%V
^.V
^>
o/V
Jsrls

Sal.
(P0t) '

/
/

/

/

Cond.
(umh/cn-,)

• —
«(?>/.>

MOO
-^q-OO

-Z-OoO
•^ Z,-^

PH

- —
?•?-

•?-l?
">'l^
^Y
•?->

Hard.
(ma/L)

—

— . ,

Alk.
(ma/L)

—

(

/^ : Yv

Survivors
A B

c) *
•«(.v<«
rt> '
/o
;o
9tic;

Remarks:•

- 3 -

fret?

»
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•' - Acute 96-hr Toxicity Test-96 Hr Survival

Start Date:
End Date:
Sample Date:
Co''"""ents:

C J-gml\-
D-Control

1.25
2.5

5
7.5
10

Conc-gm/L
D-Control

1.25
2.5

5
*7.5

10

10/23/9814:30 Test ID: 999-972 Sample ID: REF-Kef Toxicant
10/27/9815:00 Lab ID: ORNAS-Northwestem Aquat Sample Type: KCL-Potassium chloride

Protocol: EPAF 91-EPA Freshwater Test Species: CT-Chironomus tentans

1
0.9000
1.0000
1.0000
1.0000
0.1000
0.0000

Not Fisher's 1 -Tailed
Mean N-Mean Resp Resp Total N Exact P Critical
0.9000 1.0000 1 9 10 1
1.0000 1.1111 0 10 10 1 0.5000 0.0500
1.0000 1.1111 0 10 10 1 0.5000 0.0500

Number Total
Resp Number

1 10
0 10
0 10

1.0000 1.1111 0 10 10 1 0.5000 0.0500 0 10
0.1000 0.1111 9 1 10 1 0.0005 0.0500 9 10
0.0000 0.0000 10 0 10 1 10 .10

Hypothesis Test (1 -tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact

T > Level
/ 0.0%

5.0%
10.0%
20.0%

Auto-0.0%

Test 5 V.b b.123/2

Trimmed Spearman-Karber
EC50 95% CL
6.3453 5.9371 6.7816
6.2899 5.8839 6.7240
6.2673 5.9561 6.5948 • 1.0 n ———————————
fi26_73 5.9718 6.5774 • 0.9 -

fG34$T) 5.9371 6.7816 n fl ;

0.7 •
0.6 •

% 0.5-
o 0.4 -

o 0.3 •o:
0.2-

0.1 -

0.0 • 4 ——————— • ——

-0.1 - ..........

.n ") . .. —————————— ,

/
Y
I

f
f
f
r
I.
'•r

ft
«a««̂ L

1

I

10
Dose gm/L

ToxCalcv5.0.15N
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Test AT-Acute 96-hr Toxicity Test Test ID: 999-972
Species: CT-Chironomus tentans • Protocol: EPAF 91-EPA Freshwater
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride
Start Date: 10/23/98 14:30 End Date: 10/27/98 15:00 Lab ID: ORNAS-Northwestern Aquatic Sciences

I Pos ID
1
2
3
4
5
6

Rep
1
1
1
1
1
1

Group
D-Control

1.250
2.500

.. .. 5.000
7.500

10.000

Start
10
10
10
10
10
10

24 Hr 48 Hr 72. Hr 96 Hr
9

10
10
10
1
0

Notes

Comments:

ToxCalc 5.0.15N •

' ̂
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Chironomus tentans - 96 hr reference toxicant test - all points

.8.0
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7.0 :;

6.0 •
o
o>
c
o
O

5.0 •

4.0 •

3.0

2.0

+2SD-

+1 SD •

-1 SD

-2SD

in CO
O)

COo

22.89

CO
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o
c

ToxCalc v4.0
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Amptiipbd (Hyalellaazieoa) sediment bioassay S92-3 data report
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_NORTHWESTERN AQUATIC SCIENCES__

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 592-3
Title: Toxicity of freshwater sediments using a 10-day amphipod, Hyalella azteca, sediment bioassay.
Protocol No.: NAS-XXX-HA4b, April 7, 1998. Based on ASTM 1996 (Standard test methods for measuring
the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-95b), Am. Soc. Test
Mat, Phila., PA, and EPA Method 100.1 (Methods for measuring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates, EPA/600/R-94/024). Testing was also
conducted with consideration of the Dredged Material Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April 1998).

STUDY MANAGEMENT
^tudv Sponsor: Hart Crowser, Inc., 5 Center Pointe Dr., Suite 240, Lake Oswego, Oregon 97035
Sponsor's Study Monitor Dr. Takashi Fuji
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Jest Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Man./ Study Dir.; L.K. Nemeth, B.A., QA Officer;
G.A. Buhler, B.S., Aq. Toxicol.; M.S. Redmond, M.S., Aq. Toxicol.; E. Coffey, B.S., Sr. Tech.; S. Bione,
B.S., Tech.

Schedule:
Test Beginning: 12-8-98
Test Ending: 12-18-98, 0930 hrs.

pisposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd.,.Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data,

TEST MATERIAL
Test Sediments: Unidentified freshwater test sediments. Details are as follows:

NAS Sample No.
Description
Collection Date
Receipt Date

NAS Sample No.
Description
Collection Date
Receipt Date

NAS Sample No.
Description
Collection Date
Receipt Date

Control Sediment: The negative, control sediment was collected on 12-3-98 from an area adjacent to the Hwy.
101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The control sediment was rinsed through
a 1.0 mm screen three times with dechlorinated tap water and once with dilution water prior to use.

1859F
HC-S-01
10-13-98
10-17-98

1862F
HC-S-04
10-13-98
10-17-98

1863F
HC-S-05
10-13-98
10-17-98

1864F
HC-S-07
10-13-98
10-17-98

1866F
HC-S-11
10-14-98
10-17-98

1868F
HC-S-16
10-14-98
10-17-98

1870F
HC-S-19
10-15-98
10-17-98

1872F
HC-S-22
10-14-98
10-17-98

1873F
HC-S-24
10-14-98
10-17-98

1869F
HC-S-30
10-15-98
10-17-98

1857F
HC-Ref-B
10-15-98
10-17-98

1858F
HC-Ref-C
10-15-98
10-17-98

Test No. 592-3
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_NORTHWESTERN AQUATIC SCIENCES__

Storage: All test and reference sediments were placed under nitrogen upon receipt and stored at 4°C in the dark
until used.

TEST WATER
Source: Moderately hard synthetic water prepared from Milli-Q® deionized water.
Date of Preparation: 12-3-98
Water Quality: pH 7.3, conductivity 250 umhos/cm, hardness 90 mg/L as CaCO3, alkalinity 80 mg/L as
CaCOj.
Pretreatment: Aerated >24 hr.

TEST ORGANISMS
Species: Hyalella azteca, amphipod.
Age/Size: 7-11 days old
Source: Aquatic Biosystems, Fort Collins, Colorado; received 12-4-98.
Acclimation: Temperature, 19.4 ± 5.5°C; dissolved oxygen, 9.5 ± 4.8 mg/L; pH, 6.9 ± 0.7; conductivity, 413
± 12 umhos/cm; hardness, 110 ± 10 mg/L as CaCO3; and alkalinity, 80 ± 0 mg/L as CaCO3.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer; 175 nil test water.
Replicates/Treatment: 8
Organisms/Treatment' 80
Water Volume Changes: 2 water volumes per day
Aeration: None.
Feeding: Animals are fed 1.5 ml of YCT suspension per beaker daily.
Effects Criteria: Survival after 10 days. Death is defined as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 10 of the test Temperature and dissolved oxygen were measured daily in the
overlying water of one replicate test container per treatment Hardness and alkalinity were measured with
titrimetric methods. Ammonia-N was measured using a Hach test kit based on the salicylate (Clin. Chim. Acta
14:403, 1996) colorimetric method; samples were not distilled prior to analysis. The photoperiod was 16:8,
L:D.

DATA ANALYSIS METHODS
The percent amphipod survival was calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)

Control and treatment means and standard deviations for percent survival and for water quality data were
computed using Microsoft EXCEL v5.0.

Proportional survival values for the test sediments were statistically compared against those for the appropriate
reference sediment, as specified by the client, using ToxCalc v5.0.17. An arcsine square root transformation
was performed on the proportional data before analysis. Following transformation and determination of
normality and homogeneity of variances, one-tailed homoscedastic or heteroscedastic t-tests, or Wilcoxon
Two-Sample tests, were conducted at the 0.05 level of significance.

Test No. 592-3 2
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NORTHWESTERN AQUATIC SCIENCES,

PROTOCOL DEVIATIONS
1. The dilution water alkalinity (80 mg/L as CaCO3) slightly exceeded the specified range of 60-70. This
minor deviation is unlikely to have affected the test results.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using cadmium as CdCl2 • 2'/i H-.O,
to evaluate the performance of the test organisms used in the sediment toxicity test The performance is
evaluated by comparing the results of this test with historical results obtained at the laboratory. A summary of
the reference toxicant test result is given below. The reference toxicant test raw data are found in Appendix m.

Test No.: 999-980
Reference Toxicant and Source: Cadmium as CdCl2 • 2Vi H2O, Mallinckrodt Lot #TNZ, 1.0 mg/ml stock
prepared 6-23-98.
Test Date: 12-8-98
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q deionized water.
Result: 96-hr LC50, 15.2 ug/L. This result is within the laboratory's control chart warning limits (2.86 - 23.3
ug/L).

TEST RESULTS
Water quality data are summarized in Table. 11 A detailed tabulation of the water quality results by sample and
test day can be found in Appendix n. The means and standard deviations of percent survival ofHyalella
azteca exposed for 10 days to sediments are summarized in Table 2. Detailed data organized by sample and
replicate, and summary statistics for these observations, are given in Appendix n.

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to 0 J mg/L.
The test met acceptability criterion specified in the protocol with 85.0% mean control survival (80% required).
Survival of 86.3% and 73.8% in reference sediments HC-Ref-B (NAS#18S7F) and HC-Ref-C (NAS#1858F),

respectively, met the 70% survival criterion specified by the Dredged Material Evaluation Framework
Guidance for the Lower Columbia River Management Area. The reference toxicant (positive control) result
was within the laboratory's control chart limits (15.2 p.g/L; control chart mean ± 2 S.D. = 13.1 ± 10.2).

Survival in the control sediment was not significantly different from that in either reference sediment Five
test sediments showed significantly lower survival than that of their appropriate reference sediments. Survival
in samples HC-S-01 (65.0%; NAS #1859F), HC-S-04 (62.5%; NAS #1862F), HC-S-05 (71.2%; NAS
#1863F), HC-S-16 (72.5%; NAS #1868F), and HC-S-22 (70.0%, NAS #1872F) was significantly less than that
in HC-Ref-B (87.5%).

STUDY APPROVAL

""study Director Date

Laboratory Director Date (Quality Assurance Unii Date

Test No. 592-3
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I _NORTHWESTERN AQUATIC SCIENCES__

Table 1. Summary of water quality conditions during tests of the amphipod,
Hyalella azteca, exposed to freshwater sediments.

I

I

I

I

Water Quality Parameter Mean ± S.D. Minimum Maximum N
Temperature (°C)
Dissolved oxygen (mg/L)
Conductivity (jimhos/cm)
PH
Hardness (mg/L as CaCO3)
Alkalinity (mg/L as CaCO3)
Total ammonia (mg/L)

22.7 ± 0.3
6.0 ± 0.7
332 ±12
7.5 ± 0.2
102 ±4
80 ±0

—

22.2
4.4
310
7.2
100
80

<0.5

23.5
8.1
360
7.8
110
80
0.5

143
143
26
26
26
26
26

Table 2. Survival of amphipods, Hyalella azteca, exposed for 10 days to freshwater sediments. All
comparisons were conducted at the 0.05 level of significance.

Sample
Description

Reference Sediment
for Comparison

Percent Survival
(Mean ± SD)

HC-S-01 (NAS#1859F)

HC-S-04(NAS#1862F)

HC-S-05(NAS#1863F)

HC-S-07(NAS#1864F)

HC-S-11(NAS#1866F)

HC-S-16(NAS#1868F)

HC-S-19(NAS#1870F)

HC-S-22(NAS#1872F)

HC-S-24(NAS#1873F)

HC-S-30(NAS#1869F)

Control (NAS#1884F)

HC-Ref-B (NAS#1857F)

HC-Ref-C (NAS#1858F)

HC-Ref-B

HC-Ref-B

HC-Ref-B •

HC-Ref-B

HC-Ref-B

HC-Ref-B

HC-Ref-C

HC-Ref-B

HC-Ref-C

HC-Ref-C

HC-Ref-B and-C

65.0 + 9.3

62.5 ± 10.4

71.3 + 16.4

80.0 ± 14.1

81.3 ± 15.5

72.5 ± 14.9

83.8 ±16.0

70.0 ±10.7

66.3 + 16.9

87.5 ± 8.9

85.0 ±13.1

86.3 ± 16.0

73.8 ±14.1

Significant?

yes 0.003

yes 0.002

yes 0.04

no —

no

yes

no

yes

no

no

no

. 0.04

0.01

Test No. 592-3
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PROTOCOL NO. NAS-XXX-HA4b

TEST PROTOCOL

FRESHWATER AMPHIPOD, HYALELLA AZTECA.
10-DAY SEDIMENT TOXICTTY TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the toxicity of freshwater sediments
based on survival and, optionally, 'growth using the amphipod, Hyalella azteca.

1.2 Referenced Method: This protocol is based on ASTM Method E 1706-95b (ASTM 1996) and EPA
Method 100.1 (EPA/600/R-94/024).

1.3 Summary of Method: A summary of test conditions for the amphipod 10-day sediment toxicity test is
tabulated below. The 10-day sediment toxicity test with Hyalella azteca is conducted at 23 ± 1°C with a
16L:8D photoperiod at an illuminance of about 50 to 100 footcandles. Test chambers are 300-mL high-
form lipless beakers containing 100 mL of sediment and 175 mL of overlying water. Ten 7-14 day old
amphipods are used in each replicate. The number of replicates/treatment depends on the objective of the
test. Eight replicates are recommended for routine testing. Amphipods in each test chamber are fed 1.5
mL of a YCT food daily. Each chamber receives two volume additions per day of overlying water.
Overlying water can be culture water, well water, surface water, site water, or reconstituted water. Test
endpoints include survival and/or growth.

1. Test type

2. Test duration
3. Temperature
4. Light quality
5. Illuminance
6. Photoperiod
7. Test chamber size

8. Sediment volume
9. Overlying water volume
10. Renewal overlying water
11. Age of test organisms
12. Organisms per test chamber
13. Replicates per treatment

14. Organisms per treatment
15. Feeding regime
16. Cleaning
17. Aeration
18. Overlying (test) water

19. Water quality

20. Endpoints
21. Test acceptability criteria
22. Sample holding

whole sediment toxicity test with renewal of
overlying water
10 days
23 ± 1°C
daylight flourescent light
50-100 footcandles
16L:8D
300-mL high-form lipless beakers, (Pyrex® 1040 or
equivalent)
100 mL
175 mL
2 volume additions/day (continuous or intermittent)
7-14 days old at test initiation
10
8 recommended for routine testing (depends on
design)
80
YCT food, fed 1.5 mL daily/chamber
if screens are used, clean as needed
None, unless DO falls below 40% saturation
Culture water, well water, surface water, site water
or reconstituted water
Hardness, alkalinity, conductivity, pH, ammonia-N
beginning and end; temperature and dissolved
oxygen daily
Survival (optional, grwoth by dry weight or length)
Minimum control survival of 80%
14 days at 4°C in the dark

1
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23. Sample volume required 1L (800 mL per sediment)
24. Reference toxicant Concurrent testing required

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Studv Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location: ____________

2.5 laboratory's Personnel to be Assigned to the Study:
Study Director: __________________
Quality Assurance Unit: __________________
Aquatic Toxicologist: ___________________
Aquatic Toxicologist: ___________________

7 6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Reference toxicant
test to be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,
1989 (40 CFR Part 792).

3. TF.ST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored
at 4°C in the dark. The original sealed containers may be stored for up to 14 days prior to testing. If jars
are not not full when received or if sediment is removed for testing, headspaces should be filled with
nitrogen to retard deterioration. A negative control sediment is collected from a clean site. In addition, a
reference sediment, a clean sediment with physical characteristics similar to the test sediments, may be
employed as a comparison station.

4. 'TEST WATER

Test water (overlying water) at NAS is normally moderately hard synthetic water at a hardness of 80-100
mg/L as CaCO3 and alkalinity of 60-70 mg/L as CaCO3. Dilution water is prepared from MDli-Q reagent
grade water and reagent grade chemicals. Test water may also be well water, surface water or site water,
depending on the study design. Current research is being done by EPA on a new type of reconstituted water
that may be used for this test in the future (STM 1996, EPA 1994).

5. TF.ST ORGANISMS
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5.1 Species: amphipod, Hyalella azteca.

5.2 Source: Cultured at NAS. Originally purchased from ESE in Gainesville, FL.

5.3 Age: 7-14 days old at start of test; if using growth endpoint, it may be desirable to reduce the age range.

5.4 Acclimation- and Pretest Observation: Cultures are maintained at 23 ± 1°C under a 16:8 L:D photoperiod.
Cultured amphipods are fed dried maple leaves with occasional Tetramin® flake or rabbit chow supplements.
Acclimation of test organisms to the test water may be desirable, depending on culture water, but it is not
required by ASTM. If test organisms are to be acclimated, they could be held for 2 hr in a 50:50 mixture of
culture water to overlying water, then for 2 hr in a 25:75 mixture, followed by a transfer into 100 % overlying
water for 2 hrs. Mortality during the 48-hr prior to testing should not be excessive.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-
form lipless glass beakers. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Aeration is not
empolyed unless dissolved oxygen drops below 40% saturation. The test is conducted under an
illuminance of 500 to 1000 Ix with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water, carefully rinsed once with
fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with
deionized water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy);
and rinsed three times with deionized water. Test systems and chambers are rinsed again with dilution
water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of amphipods to test, control, and reference sediments.
The sediments are placed on the bottom of the test containers and are overlain with test water. The test
exposure is for 10 days. The renewal of overlying water consists of two volume additions per day, either
continuous or intermittent Each treatment consists of eight replicate test containers, each containing 10
organisms. Test chamber positions are completely randomized. Test organisms are randomly distributed to
the test chambers. Blind testing is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before
addition of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers. After addition of
the sediment, 175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The
overlying water is replaced twice daily. The test begins when amphipods are introduced to the test chambers.
Initial water quality measurements are taken prior to the addition of test organisms.

7.3 Effect Criterion: The acute effect criterion used in the amphipod bioassay is mortality, defined as the lack
of movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is
growth which is determined by using dry weight measurements, or alternatively body measurements.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls, below 40% saturation. The test
temperature employed is 23 ± 1°C. A 16:8, L:D photoperiod is used. Illumination is supplied by daylight
fluorescent lamps at 50-100 footcandles. The overlying water is replaced twice daQy.

POPA0008398
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7.5 Beginning the Test: On the day the test begins, amphipods are impartially counted into small containers of
test water (10/container). The test is begun by rinsing test organisms into the equilibrated test containers. If
the optional growth endpoint is to be used, time-zero weight/length data should be collected.

7.6 Feeding: Amphipods are fed 1.5 mL of YCT daily per test chamber. A feeding may be skipped if there is
a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration. Tvpe and Frequency of Observations, and Methods:
The duration of the acute toxicity test is 10 days. The type and frequency of observations to be made are
summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION (ASTM 1996)
BIOLOGICAL DATA
Survival, growth

PHYSICAL AND CHEMICAL DATA
Hardness, alkalinity, ammonia-N,
conductivity, pH, dissolved oxygen, and
temperature
Dissolved oxygen, temperature

Day 10

Beginning and end of test in overlying water of
one replicate beaker from each treatment.

Daily in overlying water of one replicate beaker
from each treatment

Dissolved oxygen is measured using a polarograpbic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions
of 0.1 pH units. Temperature is measured with a calibrated mercury thermometer or telethermometcr.
Conductivity is measured with a conductivity meter. Hardness and alkalinity are measured using titromerric
methods. Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim, Acta 14:403,
1996).

Overlying water should be sampled just before water renewal from about 1 to 2 cm above the sediment
surface using a pipet It may be necessay to pool water samples from individual replicates. The pipet should
be checked to make sure no organisms are removed during sampling of overlying water.

7.8 Growth Measurement: Growth is measured as average dry weight of animals in a test replicate at the end
of the test on day 10 or average total length of preserved animals. Pooled animals from each test repk'cate are
rinsed with deionized water, gently blotted and placed into tared aluminum weigh pans. The pans are dried at
60-90° C to constant weight The dried amphipods are placed into a dessicator and weighed as soon as
possible to the nearest 0.01 mg (desirable to use 0.001 mg). The total weight of the dried amphipods in each
pan is divided by the number of amphipods weighed to obtain an average dry weight per surviving amphipod
per replicate.

If the length growth endpoint is to be used, either in place of or along with the weight endpoint, amphipods
from each replicate are pooled and preserved in vials. Later, the preserved amphipods from one vial are
carefully stretched out on a glass microscope slide and quickly measured using a dissecting microscope fitted
with a calibrated ocular micrometer. Then, if weight is to be determined, the animals are quickly transferred
to tared aluminum foil cups. Fine-tipped forceps are required for these handling operations.

If both measurements are to be used, total length measurements are taken first, then the animals are transferred
to tared aluminum foil cups for weighing.

79 (^pteria of Test Acceptance: The test results are acceptable if the minimum survival of organisms in the
control treatment at the end of the test is at least 80%.

POPA0008399
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8. DATA ANALYSIS

The endpoints of the toxicity test are survival and growth (optional). Survival is obtained as a direct count
of living organisms in each test container at the end of the test. Average amphipod dry weight, also
measured at the end of the test, may be used to compare growth between treatment sediments and the
control or reference sediment. Ordinarily the following data analysis is performed. Due to special
requirements, alternative methods may be used. The means and standard deviations are calculated for each
treatment level. Identification of toxic sediments is established by statistical comparison of test endpoints
between test and control or reference sediments. Between treatment comparisons may be made using a
Student's t-test or Wilcoxon's Two-Sample test, where each treatment is compared to the control or the
reference sediment. An arcsine-square root transformation of proportional data, and tests for normality and
heterogeneity of variances, are performed prior to statistical comparisons.

9. REPORTING

The final report of the test results must iaclude all of the following standard information at a minimum: name
and identification of the test; the investigator and laboratory; date and time of test beginning and end;
information on the test material; information on the source and quality of the overlying/test water, detailed
information about the test organisms including acclimation conditions; a description of the experimental
design and test chambers and other test conditions including feeding, if any, and water quality; definition of
the effect criteria and other observations; responses, if any, in the control treatment; tabulation and statistical
analysis of measured responses and a summary table of endpoints; a description of the statistical methods
used; any unusual information about the test or deviations from procedures; reference toxicant testing
information.

10. STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be described and recorded in the study
raw data.

11. REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evaluate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day sediment exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts)
obtained at the laboratory.

12. REFERENCED GUIDELINES

ASTM. 1996. Standard test methods ibr measuring the toxicity of sediment-associated contaminants with
fresh water invertebrates. ASTM Standard Method No. E 1706-95b. Am. Soc. Test. Mat, Philadelphia, PA.

U.S. EPA. 1994. Section 11, Test Method 100.1, HyaleUa azteca 10-d Survival Test for Sediments, pp. 44-50
In; Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates. EPA/600/R-94/024.

Weber, C.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F.

13. APPROVALS
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HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT

Client Hflg-T C£coOSg--g._________Investigator1

ST'TDY MANAGEMENT
, " client: S" <̂ £

TAE-Client's Study Monitor:______________________
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: K)t5lxlPo£T
Laboratory ' s Study Personnel :

Proj . Man. /Study Dir. £.3. |g)5.SrVee.(
CA Officer « L;|C. U

Study Schedule:
Test Beginning; _Test Ending:

TEST MATERIAL
General description (see sample logbook/ofhain-of-custody for details)

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

s^ F tSfeZ.F l^rfeSF
-s-oS" ric-s-QT-

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

HC-S-K* HC- S--2*

/o-t?-q% )o-t̂ - >-(?-<=?£ id-}"? -'

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

& r C COMtftDL-.

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
• Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

4/98
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- - HYALELLA

Test No .."S^t 1 ~ 3 Client

i'XUlUk-v-iJj IMU. WAb-XXJt-ilA'iD
10-DAY

Investigator

I
T ••"

f T "

WATER
Source:
CH •?-. ^
Treatments :

H-ft-gD SijMTHeTiC- Date of Preparation: U-J3
Cond (umhos/cm) a-SP Hard (mg/L) 9O Alk (mg/L) SO

2 Z*f -»r̂ .
If more than one batch of test water is used, attach water prep
benchsheets and mark appropriate batches .

TEST ORGANISMS
Species: Hvalella azteca, amphipod
Source: A-QuA-itC- &i£V-/S»t3£*'î y. t~~(.

Age :_
. CO

Size:

Acclimation Data:_____________________
| Date | Temp | DO | pH | Cond | Hard

I MC I (mer/L) I lumh/cm

Mean
S.D.

/9- 9.̂ *
V.
J3

Y/J?

(mq/L)

ID*

//O

Alk
(mo/L)

Comments

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 mL high-form lipless glass beakers
Test volumes: 100 mL of test sediment; 175 mL of test water
Replicates/treatment: (8) fr Organisms/replicate: (10) fO
Test water: Moderately hard synthetic water
Daily test water changes: two volumes/day
Aeration: None, unless DO falls below 40% saturation
Photoperiod: 16:8, L.-D
Temperature: 23 • l|C
Feeding: fed 1.5 mL of YCT per beaker daily
Beaker placement: Total randomization
Water Quality Measurements :

Daily: temperature and dissolved oxygen; 1 repl . /treatment
Beg. & End: Conductivity, hardness, alkalinity, pE, ammonia-nitrogen,

temperature & dissolved oxygen; 1 repl . /treatment

TEST SCHEDULE SUMMARY
XV

Date
Day
Feed
Record WQ
Initials

7 &/
\ o|
1 x|
1 x|
U^M-

$1
i|
x|
X l

••fa\

^f
2|
x-|
£il
^f

•>?/
31
x|
X l

\y
4 l
X l
X l

V
5|
X l
X l

•^/ Jy/ •C'/ iy/ -C1/
61
x|
x l

7|
xl
x l

3|
X l
X l

9 l
X l
x l

10 1
x|
X I

< M-AKblNwyiwM uSM^Ic^

4/98
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- - HYALELIA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No. Client Hfr/^T Investigator_

SEDIMENT DESCRIPTIONS — SUPPLEMENTAL NOTES

Sample
No. Description

/-gr^f F"

— 57
UrsiTFI

4/98
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HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No. S>^2.~ 3 Client

MISCELLANEOUS NOTES

• .., ;0 «

Randomization chart:

2

3

Randomization chart:
I

54

to

1*0

andomization hart

lo l
Randomization

11-

ti

63

42.

chart:

_Investigator_

25

2-1

2.?

•SI.

33

3*= */«

STD

too

4/98
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- ' . HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

______Investigator__Test No. ^i'T-' 3 Client HPrftrf

D a y & ._
DAILY RECORD SHEET

) Initials:

. Beaker Temp .
No. ( 0

_fL

101 I

| Beaker
1 No.
I 1

J_&L

Temp .'
( 0

22..*?

72.9-

1-2-3, o

DO Cond. pH
(onm) (umh)

|Hard.! Alk.|
I ma/L ma/L i

-0/7

/) Initials

DO •* Cond.
(pom) (umh)

( r -Z
6"M

-. c-

C / - M

(«•*!
L. -7.

JOC
nc
too
,10
too
ic-o
(DO
160
ICP
J£C_
hO
IC.Q
llo

•frc

TO
•50

30

NH3-N
ma/L FED

/

pH ' |Hard.
mg/L

Alk.
ma/L

|NH3-N| |
Imc/L FED I

Comments

Comments

-6' - 4/98
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HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

• Test No. ^31 -3 Client Hfl-RrT C_R_O<jJ.£>£.£^ Investiaator

1 DAILY RECORD SHEET
'̂ ^>av Is __ ( / ~IJ pi *ffi Initials : iy^r/L^ 1_

1"^ Beaker Temp . | DO Cond.
No. ( 1 C ) (pom) (umh)

i
* ' *4
I cfI f̂
I tt

W —
' r -=f i|
I 550
^H • Cr *™j

T ' C?"/

1 / 0 1:

I ——
1

2/1) ^M. b 4
•TAS» b-5
1/\'i/\ • b-l'
7. ̂  A, fr.y
•'\lliO\ kW
jl/^J1^\ bs'L'
\1^.\ tr.'S
I1-V1 1 h'*3
l^-is b'l
1/L>-1/\ t'<-/
•z^ -^ fc^

l^9-*/ t-fe'
li^* 5"' ftf.-1^

i ^^_ lay "t> /2^/ /"/ / *)*? In.

Beaker

1' No.

• M —
? ^ ^?
I J Lf

2.5-j
i •• . —— Z>JL ——

I jjij

rf4

1 . . , ,?o . , .
So
Q -^

r • /O/

1 ————
i • - ———————

1 ————
r ••

| Temp . | DO
1 ( 1 C ) 1 (pom)
|33*^ 5~«y
n^ -5"i(? - y
1.33 •:$" 5~-yi«9^.y 1^3- ̂ i-
i3c^' 3 1 fc- ̂
|3lo>- J" 6 • V
3,3 -<3.l 61 iXiaa-3 6-3

|J?A **/! (o • O
<^oJ *V b-5^
5a-5"i fe-o
^Sl-5"l 6?'V
o?5*-?-i 5^1^

1

.

i

itials

Cond.
(umh)

pH .|Hard. Alk.
ma/L

NH3-N
ma/L FED

Y f V
/

Comments
lu^H-^yl'^X /S <?iT7c /J^.

IH.'J^S? c«-A-Kjft=to tt-,':^h

t^^/it.

pH |Hard.| Alk.
Imo/L rao/L

1

NH3-N|
ma/L 1 FED . i Comments

y^5
/

/

^ bJ-'-;i~kL.Al&fa? otf^cf/̂
\u\4rfFL. O-f*tto'APO /tVS"

'* ————
• ' - b ~ 4 /99
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- . • . . HYALELLA AZT2CA 10-DAY SOLID PHASE SEDIMENT TEST

Test No. =£j2- 3_Client _Investigator_

< TVP-/ ̂ Initials : j
DAILY RECORD SHEET

I Beaker | |Temp. | DO |Cond.
I No . I I ( I C)_ I (pom) i fumh)

J___fL
If

LSI

-6

fe-2-3- I

jn̂ r C-"/?

7T-VI

Initials

Beaker } |Temp. | DO
No. I I ( 1C) I (oom)

ijil

JM.

TLJ-*' •

Cond.
(uinh)

pH .(Hard. | Alk. | |NH3-N| ||
____I ma/L Ima/L ma/L FED I I Comments____|_

j££J7_£pO

pH Hard . Alk .
ma/L ma/L

|NH3-N|
jma/L FED

ff
Comments
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Test No.

• . . EYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

- 5 Client HPJ-Rlf C-R-OuJ .£>£.£--._______Investigator____

DAILY ..RECORD SHEET
Initials: <£> j l

Beaker I 1 Temp. | DO |Cond.| pH |Hard.| Alk.||NH3-N|
No . 1

1 1

<=(
If
•1*5
Z~3-
4^
L( 3-

-*'•+
^0
90
C»vf

/ O f

WJ3L_<
| Beaker
1 No.

1

«=»
)4
2.5
7q.
tin
<JT

q.̂
?0
SO
Cfif

1 O/

( C)
132-?-
2^- fo

l3.i'vS~l^Q.g"
I2.3- */
I^Q-5~
12^- f
23- */
^L3-i"
SS.-iS'
5oJ- fc
^L5-fc
^Q.(«,

fi/tS"^

Temp .
( 1 C )

iCL?- f?
2.3-:f
39ir?-

I^Sl.Tf
3^-2"
CZ.3-U

I23L-5"
I'SQ-S'
3ol-(0

'^3-^
Q^.-^"
^5l--?
HAi^

(prim)
5~.&
5~-^

•5~* "B
5-. 8
4-U
^^» rt

^^ ^v

f e - i
nG
O".Q
5". B
(&•&
S". 6

r) m
DO

(pom)
5~. */
S~.fi1
5"-5"
5^B
^j-J^
s-S'

1 5"-G
&-O
5"-3-
5"- ft
^"- fe
^". B
3~-k>

(umh)

Ltials

Cond.
(umh)

^
PH

ma/L

^
Hard.
ma/L

mc/L

1

Alk. |
ma/L

ii
1

mc/L

NH3-N
1 mc/L

1

FE
y-"• t

i

Fl

-^

•D
^

F

3D
!̂ ^>

'

1 Comments
' tjUf¥T&> CifAAJf-&n G Slf

l< / ' /6 (,

1
Comment s 1

UJ&T&Z-Qf/fcfceD O^TI
/ / , , /^ i

- r - 4/98

POPA0008410



NORTHWESTERN AQUAXJ.C SCIENCES PROTOCOL NO. NAS-XXX-HA4b
- . - - . HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test Client Hfi-RTf Investigator

DAILY RECORD SHEET
Initials:

I Beaker | |Temp. | DO (Cond.
I No. I I ( | C ) ! (ppm'l I (umh)

J±

IfiL

S.O
21. T-

17^-^
^LL
?.£•

fci,

Beaker Temp . DO
No. ( 1 C ) (Drrni)

5:3
ZZ'W S--0

ina>>i^

ials

Conci.
(umh)

pH . |Hard. | Alk.||NH3-N|
____Imq/L |ma/L mo/L FED

pH |Hard.| Alk.
____mo/L Imq/L

NH3-N]
mo/L ! FED

Comments

Comments
^ n

3 o

•/̂

4/98

POPA0008411



NORTHWESTERN AQUA'1'J.e a
_ - . - . Hl.ftl.ir.Jj.LiA AZ.l£.l_^ 10-DAX SU.U-l.iJ PH

™ Tpst No.^i'1-3 Client HPVRTf C_R_O(jJ!sG.R>

• 'A*

i*
DAIL'Y' RECORD SHEET

av 10 (ft-/l'$'tf.y) Initials: tO'l-/-^*

Beaker | Temp . | DO |Cond.
No. ( 1 C ) (nom) I fumh)

1 -
1

T '

1
f *

1

1
* — •

I J
• -

I*

1
f »

1

1

1
< f

I

1

!*
i

4
<=[
If
15
z*?-
/ j ^t

^J "?

__X ^ L

550
^/ /"^

j V^
cj ^y
/ o f

;%v (
"^x^

No .

Lf

0

,4

ZS
Z^
Ljij
t/^
•q.iy
?o
qo
^¥
/ o ;

22."?-
22.. ^3

JLlM
22 ^
71/2-
•31.̂
22,^
2-2.2.
"c'Z.'-f
7.1.H .
12, ̂
Z1.S

22,^

65. ̂  L^/x^O

•q.tc
•<o.=r
t.S'
tj.,4

'i& ^
(r R
fo.°l
fr.S
4, q
fo.-4-
^•'2_
fe.V

/ / ) In:

Temp .

^X^

DO

\^

"iWC
"3^0
"3^
340
•3 SO
3,5,0
^740
3</o
3-/-G
3^
r-40
'54Z?

itials

Cond.
(umh)

k

pH .

"3.G
"^. V
"^.G
T.S"
"?."JT'•"^.T-
?. G
^.C7

1 . (S!

I.1*

1,0-
^•G
"7 '6

Hard. Alk. |
mQ/L ma/L
1<X
[C3C
;as
icto
ICX5
(CO
I CX:

K3O
I<JD
ICC
\0£
l CC
I<TD

<2^>

•5C5
*2>
^sD
SP
2^
^
^D
'SO
c^J"^

^j^>

SL>
SD

LASS. S^JJlJXLtJNl T£ST

Investigator

NH3-N
ma/L

<vr^L'
p,' '
» #

L.
'

1
FED Comments

_WAf<£fi_CWAAtaS6 O3

pH

"X^
^X

.

Hard . Alk . | NH3 -N
ma/L ma/L Ima/L FED

\

1

Is

N.I
l^x

X^l
fs^

\^
r

- / £ ) -

Comments

v

"\
^X^

\^
\

4/98

POPAOO



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4b
- " HYALELLA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No. - 3 Client Investigator

DAY 10 TEST TERMINATION SHEET

Beaker
No.

I I Number of| |
survvors

z.

5"

iC

fL-

Ha

fl

-2V

3O

3-2-

33"

¥5*

e
8

K

*
to

to

to

to

5"

i O

10

Init. I

4J-L

...̂

-&L

| Beaker
No.

ti*

so

fcO

'=¥3-

•Si

Number of
survivors

4
6

10-

y

/o
ssr

5"

16

Init

'Zt-

-\

4/98

POPA0008413



NORTHWESTERN AQUATIC SCIENCES PROTOCOL, NO. NAS-XXX-HA4b.
- .- HYAL.EL.LiA AZTECA 10-DAY SOLID PHASE SEDIMENT TEST

Test No. "S"0) 2-- 5 Client KAfTT _Investigator_

DAY 10 TEST TERMINATION SHEET

Beaker |(Number of|
No.___ survivors

tẐ _

tot

/OS

\o
*L

8

10

Init .

jbLL

Beaker |
No.

Number of |
survivors

1 1
Init .

4/98

POPA0008414



A, ,ila

ANALYSIS BENCHSHEET - AMMONIA-N
Description of analytical group

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

~ fllT
G,|̂ !iiPdescrlPl!on

/

L/

a

/V
tr"

.*?
*/7

-71/
9t>
90

<?^/>
/ol

.

s»Jei£Wfr-/O
Measured concenlrallon (mg/L)

x multiplier

Final concenlrallon (mg/L)

-6""?'

\3H<

<^«
<M
/ *
<i J

L— 3

2

/,0

C?

3

A"0

<• 1

'<.r

.̂̂
/ t
4

/'D

,/

,r^

f ~r
-9*.

5

A"0

<,(

c.s^

/b^x
•vp

6

//d

^»(

.̂.-'

L^* -

L

7

/,D

^T./
<^ <f

-Ui-
\f $ w^/

8

At)

<-l

C.s'
.

'-̂
9

;/o

^. >

<cT

"A,
10

;.o

C.-T"

d-4*/

11

^

<*.<

<;̂

12

/• °

<./

<r

Add sufficient seawaler lo make 5 ml. Than add one salicylale followed by one cyanuarale reagent packet contenls with mixing.

13

Atf

•

•̂— >
<v

"V
X*

c^ ' — "

14

/ O

"— *^-

<'./
" ĵ_

-^

<r

15

Ql *

*^^^\

<• -"

16

*-/*ir
^-x.^
70

?
;

17

— />

J

18

M'?

^?
/

•̂

>

19

^Mf

^5"^

\s
sf

20

'S
^

Uo
\

•0o
ooo
00

en

BENC1

j ]



Ar^^,a

/*/'
, ANALYSIS BENCHSHEET-AMMONIA-N

Description of analytical group

—

3

A

5

_6

7

_8

9

10

11

U

13

J4

_15

16

17

18

Sample description

/

if

——— 1 ————————————
H
^
n
W: <vi
r\
V
qi.
4V
iO/

SeawatBT Q-J+- ty^-**/

Measured concentraUon (mg/L)

x multiplier
:lnal concentration (mg/L)

S'7

1

— -

£*
<10.\
/••°
Co-i

•'—*?

2

/.«

V.f
<«M
<•*
do.r

/-

3

A°

<«.!
^_i — .

f«*
/i-
4

A o

</).)

- C
-)?

5

A«

*M

•aiv/c
'iT

6

/ . *

<0.\

K- -•

—

7

/.°

<>.!

OJ^
f)t7

8

A O

<0,|

aJvA-

g

/•*

^o.i

(?

^:\
10

//d

<o.|

77^
11

/.°

4o\

•»

-H^

12

A°

<:<M

Add sufficient seawaler to make 5 ml. Then add one sallcylnlo followed by ono cyanuaralo reagenl packol conlenls wllh mixing.

13

/.o

«

<!?.!

14

)>°

y
/

<0.|
^^

S

">
(S

15

!?*
-vi

16

C^r»

CJ>^ VV

'D
7y

17

r -
/

1B

/t//f

4?

/

19

^ 6'h
:/rf^
0,0
^.rj
o.r

20,A)•^ .
«-»

o
2ooo
00£
O)

. BENCIISH.XLS



Test Number 592-3 Freshwater Sediment Test 12/7/98

.j

|NAS | CLIENT
BKRISMPL IDESCRIP
$ 9|1859F]HC-S-01

2
91
41
69
48

1859F
1859F
1859F
1859F
1859F

52I1859F
65il859F

HC-S-01
HC-S-01
HC-S-01
HC-S-01
HC-S-01
HC-S-01
HC-S-01

t 80I1862FIHC-S-04
57l1862Fj
15
81
58

1862F
1862F
1862F

32I1862F
61|1862F

102|1862F

If 1

36
68

1863F
1863F
1863F

83|1863F
5

103
78

1863F
1863F
1863F

HC-S-04
HC-S-04
HC-S-04
HC-S-04
HC-S-04
HC-S-04
HC-S-04
HC-S-05
HC-S-05
HC-S-05
HC-S-05
HC-S-05
HC-S-05
HC-S-05

97|1863F|HC-S-05
£101

50
1864F
1864F

HC-S-07
HC-S-07

62 J1864FJ HC-S-07
22|1864F
76
75
13
40

1864F
HC-S-07
HC-S-07

1864F JHC-S-07
1864F
1864F

K 74|1866F
87
11

104
33
28
92
46

( 14
70
51
93
26

[1866F
1866F

HC-S-07
HC-S-07
HC-S-1 1
HC-S-11
HC-S-1 1

1866FJHC-S-11
1866F
1866F
1866F
1866F
1868F
1868F
1868F
1868F

HC-S-11
HC-S-11
HC-S-11
HC-S-11
HC-S-16
HC-S-16
HC-S-16
HC-S-16

1868F | HC-S-16
54|1868F
56J1868F

HC-S-16
HC-S-16

45I1868F HC-S-16
fc 44|1870FiHC-S-19

35]1870F
98
64
23

1870F
1870F
1870F

HC-S-1 9
HC-S-1 9
HC-S-1 9
HC-S-1 9

REPL
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8

|_ 1
2
^
4
C

POPA0008417



I
: r

I

I

I
T"1

r ••

Test Number. _592-3_ Freshwater Sediment Test 12/7/98

JNAS
BKRISMPL

CLIENT
DESCRIP

30|1870F|HC-S-19
39|1870F
21|1870F

K 90
96
37

HC-S-19
HC-S-19

1872F|HC-S-22
1872F|HC-S-22
1872F|HC-S-22

88I1872F
63|1872F

HC-S-22
HC-S-22

29|1872F|HC-S-22
10I1872F
38I1872F

HC-S-22

REPL
6
7
8
1
2
3
4
5
6
7

HC-S-22 i 8
If 27|1873F|HC-S-24 1

59I1873F
85 1873F
49|1873F
72

7
82
67

It 4

66
3

84
95
6

24

1873F
1873F
•1873F

HC-S-24
HC-S-24 j
HC-S-24
HC-S-24
HC-S-24
HC-S-24

1873F|HC-S-24
1869F
1869F
1869F
1869F
1869F

HC-S-30
HC-S-30
HC-S-30
HC-S-30
HC-S-30

1869F | HC-S-30
1869F HC-S-30

77l1869F|HC-S-30
£ 47|1857F

20
31

1857F
1857F

99|1857F
18|1857F

RefB
RefB\
RefB L
RefB/^
Ref B /«£

12|1857F|RefB,V,
• 53|1857F

• 17|1857F
f 94

60
73
19

RefB\^
RefBJ -

2
3
4
5
6
7
8
1
2

3
£.

S.

6
7
8
':

£.

;
i
t

§> 6

D^ 7
^ 8

1858F|RefC\ $, 1
1858F
1858F
1858F

34|1858F
71

100
86

1858F

RefC
RefC V
RefC £
RefC ^7
RefC y

1858FjRefC "
1858F|RefC

K 25 1 21 85F | Control
42|2185F
55I2185F
79|2185F
43I2185F

Control
Control
Control
Control

16|2185F|Control
89 1 21 85F | Control

8 1 21 85F | Control

2
>
i
t

6
*
j

't
3
4
5

POPA0008418



Test no. 592-3 Freshwater Sediment Test - Hyalella azteca 1/12/99

Endpoints Data Entry and Calculations File
; I BKR=beaker number
; .i!NIT=initial number |

j |MORT=numberdead=INIT-SURV j

; ;SURV=number survivors •

:
! i

PSURV=%survival=100(SURV/INIT) • sOoTh
PMORT=%mortality=100(MORT/INIT) . ^._ >'

! i i 7^' . : f , /f.«-, .
NAS | CLIENT ! I

JNDE jBKRjSMPL DESCRIPIREPUINIT|SURV|MORT |PSURV|PMORTI
1! 9I1859F iHC-S-01 i 1 10
2! 2I1859F
3
4
5

91J1859F
41 1859F
69I1859F

HC-S-01 2
HC-S-01 3
HC-S-01 4
HC-S-01

6J 48|1859F HC-S-01
7 52| 1859F | HC-S-01
8
9

10
11
12
13

65|1859F|HC-S-01
80
57

1862F
1862F

15I1862F
8111862F
58J1862F

HC-S-04
HC-S-04
HC-S-04
HC-S-04
HC-S-04

141 32 11862FJ HC-S-04
15i 61I1862FJHC-S-04
16! 102
17- 1

b
6
7
8
1
2

10
10
10
10
10
10

7| 3
8I. 2

70.0I 30.0!
80.0| 20.0 i iMean

61 4 60.0[ 40.0
6 1 4 1 60.0 1 40.0
5i 51 50.0
7
6

10| 7
10| .5
101 6

3| 10
4| 10
5
6

10

6
6
7

101 5
7| 10

1862F HC-S-04 8 10
1863F ; HC-S-05 1j 10

18' 3611863F HC-S-05 2 10
19! 68I1863F
20! 83H863F

8

3
4
3
5
4
4
4
3
5

70.0
60.0
70.0
50.0
60.0
60.0
60.0
70.0
50.0

2| 80.0
7| 3[ 70.0
7 3
8

HC-S-05 3| 10| 8
2

70.0
80.0

50.0
30.0
40.0
30.0 1
50.0 1
40.0
40.0
40.0 1
30.0
50.0

SD
n

Mean
SD
n

20.0|
30.0!
30.0 1
20.0 1 Mean

2l 80.0 1 20.0 1 |SD
HC-S-05 4| 10| 7| 3j 70.0| 30.0J |n

21 i 5J1863F HC-S-05 5 10
22! 103I1863F HC-S-05 6| 10
23! 78 J1863F | HC-S-05
24 1 97 11863F I HC-S-05
25| 101I1864F
26\ 50I1864F
27! 62I1864F

HC-S-07
HC-S-07
HC-S-07

28 1 22M864F I HC-S-07
29
30
31

76|1864F
75
13

1864F
1864F

HC-S-07
HC-S-07
HC-S-07

32! 40|1864F HC-S-07
33 1 74I1866F
34 j 87I1866F

7| 10
8| 10
1
2
3
4
5
(J
7

1u
10
10
10
10
10
10

81 10
HC-S-1 1 1
HC-S-11

35i 11I1866FIHC-S-11
2
3

36j 1 04 M866F! HC-S-1 1 i 4
37 33!1866FiHC-S-11 5
38 i 28 1866F! HC-S-1 1 ! 6

10
10
10
10

7| 3
101 0
5
5
6
8
8

10
6
8
9
9
5
7
9
8

10| 9
10

39! 92i1866FiHC-S-11 ! 7| 10
40! 46I1866F jHC-S-11 ] 8| 10
41
42
43
44
45
46
47
48

14I1868F IHC-S-16
70I1868F|HC-S-16
5111868F
93I1868F
26I1868F
54
56
45

1868F
1868F

HC-S-16
HC-S-16
HC-S-16
HC-S-16
HC-S-16

1
2
3
4
5
6
7

1868F |HC-S-16 j 8
49| 44I1870F
50 1 35I1870F

HC-S-1 9
HC-S-19

10
9

SURVIMORT PSURV PMORT

6.5 i 3.5 i 65.0 1 35.0
0.9! 0.9! 9.3 i 9.3

8! 81 8| 8

6.3
1.0

8

3.8
1.0

8

.

62.5 j 37.5
10.41 10.4

8| 8

i
7.1| 2.9 1 71.31 28.8
1.6| 1.61 16.4 16.4

8! 8 8 8
70.0 1 30.0! ! I ; .

100.0
5 1 50.0

0.0 1
50.0!

5 1 50.0! 50.0 i
4
2
2
0
4
2
1
1
5
3
1
2
1
0
1

8! 21

10| 8
10
10
10
10
10
10
10

1 10
21 10

6
2
4

8| 2
7
9
5
9

3
1
5
1

6| 4
6

10

60.0 1 40.0
80.0
80.0

100.0
60.0
80.0
90.0
90.0

20.0
20.0
0.0

40.0
20.0
10.0
10.0!

50.0! 50.0
70.0) 30.0
90.0
80.0
90.0

100.0
90.0
80.0
80.0
60.0
80.0
70.0
90.0
50.0
90.0

10.0 1
20.0 1
10.0
0.0

Mean
SD
n

Mean
SD
n

10.01
20.0|
20.0|
40.01
20.0|

i i

8.0
1.4

8

8.1

2.0
1.4

8

1.9

80.0 1 20.0
14.1| 14.1

8 8

81.3 18.8
1.6i 1.61 15.51 15.5

8! 8

!

Mean
SD

30.0| n
10.0
50.0
10.0

60.0! 40.0
4 1 60.0
0 100.0

40.0
0.0 IMean

7.3
1.5

8

81 8
i
!
!

i

2.8 1 72.5 27.5
1.5

8
14.91 14.9

8| 8

8.4| 1.6| 83.ai 16.3

*

^
2
.X

-t~r-

POPA0008419



ITest no. 592-3 Freshwater Sediment Test - Hyalella azteca 1/12/99

11 INAS
INDE !BKR|SMPL

51
52:
53^
54!
55 i
56 i
57 i
58!
59!
60 i
611
62|
63|
64
65j
661
67!
68 1
69i
70 i
711

981
64i

1870F ;
1870F :

23I1870F!
30H870FJ

CLIENT j
DESCRIP|REPL|!NIT SURV|MORT PSURVIPMORT)
HC-S-19 3| 101 8| 21 80.0| 20.01
HC-S-19 i 4 10| 7j 3| 70.0I 30.0I

SURViMORT|PSURV|PMORT
SD i 1.61 1.61 16.0| 16.0
n 8| 8 8! 8

HC-S-19 51 10i 101. 0| 100.0| 0.01 L ! j
HC-S-19 61 101 9] 1| 90.0I 10.01 1 i

39I1870F|HC-S-19 7| 101 10! 0| 100.0] 0.0) ;.
21!1870F.IHC-S-19 ! 8| 10| 71. 3] 70.0I 30.0I
90 1 1872F] HC-S-22 , 1| 10) 8
96|1872F
37!1872F i

HC-S-22
HC-S-22

88|1872F HC-S-22

2 10
3| 10
4 10

63 |1872Fi HC-S-22^ 5i 10
29
10

1872FJ HC-S-22
1872F | HC-S-22

38|1872F|HC-S-22
27
59

1873F I HC-S-24
1873F

85|1873F
49I1873F

HC-S-24
HC-S-24
HC-S-24

. 6
7

10
10

8
7
7
6
8
5

2
2
3
3
4
2
5

8| 10| 7| 3
1
2
3
4

72J1873FJHC-S-24 5

10
10
10
10

9
4
6
8

101 5
7I1873F | HC-S-24 i 6| 10| 8

82 J1873F | HC-S-24 7| 10
72> 67 ! 1873FJ HC-S-24 8| 10
73 i
74!
75 i
76 i
77!
78!
79!
80
81
82
83
84
85
86
87
88
89
90
91

4 1869F
66I1869F
3I1869F

84

HC-S-30 11 10
HC-S-30^ 2 1 10
HC-S-30

1869F I HC-S-30
95I1869F

6I1869F
24
77
47
20
31
99

[1869F

3
4

6
7

80.0 1 20.0 1
80.0 1 20.0
70.0
70.0
60.0
80.0
50.0
70.0

30.0|
30.0I.
40.0
20.0
50.0
30.0

11 90.01 10.0
6
4
2

40.0
60.0

.60.0
40.0

80.0] 20.0
5J 50.0
2| 80.0

50.0

Mean
SD

i
7.0] 3.0I 70.0
1.1i 1.1

30.0
10.7! 10.7

n 8! 81 8] 8

Mean
SD
n

20.0 1
4| 60.0I 40.0|
3| 70.0I 30.0]

. 6.6
1.7

8

1

3.4
1.7

8

66.3 1 33.8
16.9| 16.9

8| 8
i

i

!
8 2 1 80'.0| 20.0 1 i

10
10| 8
10| 9

HC-S-30 51 101 10
HC-S-30
HC-S-30

1869F | HC-S-30
1857F
1857F
1857F
1857F

18|1857F
12|1857F
53
17

1857F
1857F

94|1858F
60I1858F
73I1858F

92! 19
93
94

1858F
3411858F
71 1858F

RefB,
RefB
RefB
RefB
RefB
RefB
RefB
RefB .
RefC
RefC
RefC
RefC
RefC
RefC

95 i 100|1858F jRefC
96 j 86I1858F
97| 25|2185F
98! 42
99 55

2185F
2185F

1001 79I2185F
101
102
103
104

43I2185F
16|2185F
89

8
2185F
2185F

i RefC

*

CQ
cj

6
7
8
1
2
3
4

rvi 5
,'.«• 6

K; s
3 1
J- 2

i
3

10] 8
101 8
10J 9
10
10
10
10
10
10
10

6
10
7
8

10
10
10

0| 100.0| 0.0
2 80.0 1 20.0
1| 90.0 1 10.0

Mean 8.8 1 . 1.3 1 87.5 1 12.5
SD 0.9! 0-9 8.9I 8.9
n i 81 8! 8i 8

0| 100.01 O.Oj j ;
21 80.0
2
1
4
0
3
2
0
0
0

10| 8 . 2
10| 8
10| 6
10| 8

I 4| 10
v( 5

~^"i 6
10
10

6
8
7

x: 7| 10| 6

2
4
2

80.0
20.0I | | i
20.0

90.0 1 10.0
60.0

100.0
70.0
80.0

100.0
100.0
100.0
80.0
80.0
60.0
80.0

4 1 60.0
2| 80.0
3 1 70.0
4 1 60.0

40.0
0.0

30.0
20.0

Mean
SD
n

0.0]
0.0
0.0

20.0 1

i

8.6i 1.4
1.6

8

86.3I 13.8
1.6 16.0

8| 8
I

20.0 1 |
40.0 1 [Mean
20.0 1
40.0
20.0
30.0
40.0 1

SD
n

! 8| 10| 10| 0| 100.0| 0.0|
j Control 1
Control
Control
Control
Control

j Control
! Control
I Control

2
3
4
5
6
7
8

10
10
10
10
10
10
10

10
10
8
8
9
9
6

101 a

0| 100.0| 0.0|
0
2
2
1
1
4
2

100.0
80.0
80.0
90.0
90.0
60.0
80.0

0.0
20.0
20.0
10.0
10.0
40.0
20.0

Mean
SD
n

7.4

\

2.6 1 73.8

16.0
8

26.3
1.4| 1.4 14.1| 14.1

8

8.5
1.3

8

8 8| 8
i

•

I
1.5 1 85.0
1.3

8
13.1

8

15.0
13.1

8
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Freshwater Sediment/1 0-day survival }
Start Date: 12/8/98 Test ID: 592-3 Sample ID:
End Date: 12/18/9809:30 Lab ID: ORNAS-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: • Protocol: NASXXXHA4B Test Species: HA-Hyalella azteca

nments: NAS#1857F-1859F,1862F-1864F,1866F,1868F-1870F,1872F-1873F
Cone- 1 2 3 4 5
HC-Ref-B 0.6000 1.0000 0.7000 0.8000 1.0000
HC-Ref-C 0.8000 0.6000 0.8000 0.6000 0.8000
HC-S-01 0.7000 0.8000 0.6000 0.6000 0.5000
HC-S-04 0.5000 0.6000 0.6000 0.6000 0.7000
HC-S-05 0.7000 0.8000 0.8000 0.7000 0.7000
HC-S-07 0.6000 0.8000 0.8000 1.0000 0.6000
HC-S-11 0.5000 0.7000 0.9000 0.8000 0.9000
HC-S-16 0.8000 0.6000 0.8000 0.7000 0.9000
HC-S-19 0.6000 1.0000 0.8000 0.7000 1.0000
HC-S-22 0.8000 0.8000 0.7000 0.7000 0.6000
HC-S-24 0.9000 0.4000 0.6000 0.8000 0.5000
HC-S-30 0.8000 1.0000 0.8000 0.9000 1.0000

control 1.0000 1.0000 0.8000 0.8000 0.9000

6
1.0000
0.7000
0.7000
0.5000
1.0000
0.8000
1.0000
0.5000
0.9000
0.8000
0.8000
0.8000
0.9000

7
1.0000
0.6000
0.6000
0.8000
0.5000
0.9000
0.9000
0.9000
1.0000
0.5000
0.6000
0.8000
0.6000

Transform: Arcs in Square Root
Cone- Mean N-Mean Mean Min Max
HC-Ref-B 0.8625 1.1695 1.2174 0.8861 1.4120
HC-Ref-C 0.7375 1.0000 1.0479 0.8861 1.4120
HC-S-01 0.6500 0.8814 0.9405 0.7854 1,1071
HC-S-04 0.6250 0.8475 0.9148 0.7854 1.1071
HC-S-05 0.7125 0.9661 1.0213 0.7854 1.4120
HC-S-07 0.8000 1.0847 1.1255 0.8861 1.4120
HC-S-11 0.8125 1.1017 1.1438 0.7854 1.4120
HC-S-16 0.7250 0.9831 1.0326 0.7854 1.2490
HC-S-19 0.8375 1.1356 1.1826 0.8861 1.4120
HC-S-22 0.7000 0.9492 0.9958 0.7854 1.1071
HC-S-24 0.6625 0.8983 0.9621 0.6847 1.2490
HC-S-30 0.8750 1.1864 1.2188 1.1071 1.4120

control 0.8500 1.1525 1.1912 0.8861 1.4120
Auxiliary Tests ^ —— ̂ _
Shapiro-Wilk's Test indicatdjajiorrnal distribution (p > 0.01)
F-Test indicates equal variances (p = 0.91)
The control means are not significantly different (p = 0.11)

CV%
18.016
17.106
10.511
12.019
19.632
16.045
16.838
16.796
18.339
11.610
19.445
11.023
14.832

N
8
8
8
8
8
8
8
8
8
8
8
8
8

Statistic
0.95263
1.08934
1.69342

8
0.8000
1.0000
0.7000
0.7000
0.5000
0.9000
0.8000
0.6000
0.7000
0.7000
0.7000
0.9000
0.8000

1 -Tailed
t-Stat Critical

-1.354 1.761

0.936 -1.761
-2.159 1.761
-1.611 1.761

Critical
0.844

8.88531
2.14479

MSO

0.0174

0.0148
0.0110
0.0139

Skew Kurt
0.52293 -0.2245

rjypottwsis-lestll-ta'l. 0.05) ^—— ———— •— __^
Hornpscedastic t TestTnJdicate^jTOsignificant differences^

S~^

ToxCalcv5.0.17
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Freshwater Sedimen t̂ 0-day survival /
Start Date: 12/8/98
End Date: 12/18/98
Sample Date:

09:30
Test ID: 592-3 -̂SamolfiJDi- • ""'
Lab ID: ORNAS-Northwestem Aquat Sample Type:
Protocol: NASXXXHA4B Test Species:

SED-Sediment
HA-Hyalella azteca

^Tnments: NAS#1857F-1859F,1862F-1864F,1866F,1868F-1870F,1872F-1873F
9 Conc-

HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-11
HC-S-16
HC-S-19
HC-S-22
HC-S-24
HC-S-30

control

1
0.6000
0.8000
0.7000
0.5000
0.7000
0.6000
0.5000
0.8000
0.6000
0.8000
0.9000
0.8000
1.0000

2
1.0000
0.6000
0.8000
0.6000
0,8000
0.8000
0.7000
0.6000
1.0000
0.8000
0.4000
1.0000
1.0000

3
0.7000
0.8000
0.6000
0.6000
0.8000
0.8000
0.9000
0.8000
0.8000
0.7000
0.6000
0.8000
0.8000

4
0.8000
0.6000
0.6000
0.6000
0.7000
1.0000
0.8000
.0.7000
0.7000
0.7000
0.8000
0.9000
0.8000

Transform:
Conc-
HC-Ref-B
HC-Ref-C
*HC-S-01
*HC-S-04
*HCrS-05
HC-S-07

. HC-S-1 1
•HC-S-16
HC-S-19

Ik l̂ *HC-S-22
W' HC-S-24

HC-S-30
' control

Auxiliary Tests

Mean
0.8625
0.7375
0.6500
0.6250
0.7125
0.8000
0.8125
0.7250
0.8375
0.7000
0.6625
0.8750
0.8500

N-Mean
1.1695
1.0000
0.8814
0.8475
0.9661
1.0847
1.1017
0.9831
1.1356
0.9492
0.8983
1.1864
1.1525

• Mean
1.2174
1.0479
0.9405
0.9148
1.0213
1.1255
1.1438
1.0326
1.1826
0.9958
0.9621
1.2188
1.1912

Min
0.8861
0.8861
0.7854
0.7854
0.7854
0.8861
0.7854
0.7854
0.8861
0.7854
0.6847
1.1071
0.8861

5
1.0000
0.8000
0.5000 '
0.7000
0.7000
0.6000
0.9000
0.9000
1.0000
0.6000
0.5000
1.0000
0.9000

6
1.0000
0.7000
0.7000
0.5000
1.0000
0.8000
1.0000
0.5000
0.9000
0.8000
0.8000
0.8000
0.9000

1
0
0
0
0
0
0
0
1
0
0
0
0

7
.0000
.6000
.6000
.8000
.5000
.9000
.9000
.9000
.0000
.5000
.6000
.8000
.6000

8
0.8000
1.0000
0.7000
0.7000
0.5000
0.9000
0.8000
0.6000
0.7000
0.7000
0.7000
0.9000
0.8000

Arcs in Square Root
Max
1.4t20
1.4120
1.1071
1.1071
1.4120
1.4120
1.4120
1.2490
1.4120
1.1071
1.2490
1.4120
1.4120

CV%
18.016
17.106
10.511
12.019
19.632
16.045
16.838
16.796
18.339
11 '.610
19.445
11.023
14.832

N
8
8
8
8
8
8
8
8
8
8
8
8
8

t-Stat

3.256
3.489
1.867
0.916
0.714
1.869

2.528

0.264
Statistic

Shapiro-Wilk's Test indicates^nprmaToT^tribution (p > 0.01)
Bartletf s Test indicates equal vanances (p = 0.27)
The control means are not significantly different (p = 0
Hyjnf h esjsJTest (1 -tai 1, 0.05)

0.97991
6.40396

.11) 1.69342

1 -Tailed
Critical MSD

1.761 0.0127
1.761 0.0133
1.761 0.0194
1.761 0.0178
1.761 0.0188
1.761 0.0172

1.761 0.0135
"

1.761 0.0175
Critical Skew Kurt
0.929 0.06978 -0.182

15.0863
2.14479

dicatessjgnjficant differences

-WL C. JL^ a*yOUL~^ J f ^C ~ &£- ,

ToxCalcv5.0.17
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Test no. 592-3 Freshwater Sediment Test •
Hyalella azteca

2/12/99

Actual p-values for comparisons showing significant differences.
calculated from the statistics returned by ToxCalc analysis

Survival Data }

Comparison
HC-S-19VS. HC-Ref-C
HC-S-24 vs. HC-Ref-C
HC-S-30 vs. HC-Ref-C
control vs. HC-Ref-C

HC-S-01 vs. HC-Ref-B
HC-S-04 vs. HC-Ref-B
HC-S-05 vs. HC-Ref-B
HC-S-07 vs. HC-Ref-B
HC-S-11 vs. HC-Ref-B
HC-S-1 6 vs. HC-Ref-B
HC-S-22 vs. HC-Ref-B
control vs. HC-Ref-B

Tstat
-1.354
0.936
-2.159
-1.611

3.256
3.489
1.867
0.916
0.714
1.869
2.528
0.264

degrees of
freedom *

14
14
14
14

14
14
14
14
14
14
14
14

* (control replicates + treatment replicates - 2)

tails TDIST (=p)
1
1
1
1

1
1
1
1
1
1
1
1

#NUM!
0.18

#NUM!
#NUM!

0.003
0.002
0.041
0.188
0.243
0.041
0.012
0.398

POPA0008423



Test Number: 592-3 Freshwater Sediment Test •
Hyalella azteca

2/11/99

Water Quality Data
NAS CLIENT

BKR! SMPL DESCRIP REPL DAY j TEMP
1 j 1863F HC-S-05 1 0
4 1869F
9
14
25
27
44
47
74
80
90
94
101
1

1859F
1868F
2185F
1873F
1870F
1857F
1866F
1862F
1872F
1858F

HC-S-30 1
HC-S-01
HC-S-16
Control
HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C

1864F i HC-S-07
1863F | HC-S-05

4 | 1869F HC-S-30
9 1859F HC-S-01
14 1868F
25 i 2185F
27
44
47
74
80
90
94
101
1
4
9
14

1873F
1870F
1857F
1866F
1862F
1872F
1858F
1864F
1863F
1869F
1859F
1868F

25 j 2185F
27 | 1873F
44
47
74
80
90
94
101
1
4
9
14
25
27

1870F
1857F
1866F
1862F
1872F
1858F
1864F
1863F
1869F
1859F
1868F
2185R
1873F

HC-S-16
Control
HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05
HC-S-30
HC-S-01
HC-S-16
Control
HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05
HC-S-30
HC-S-01
HC-S-16
Control
HC-S-24

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3
3

23.0
23.0
22.9
22.9
22.8
22.9
22.8
22.8
23.0
23.0
23.1
23.2
23.3

!

DO CONDI pH
7.2
7.3
6.9
7.0
8.1
7.0
7.2
7.1
7.0
7.2
6.7
6.6
7.3

22.9 6.2

310 7.2
320
320
320
320
320
320
320
330
320
340
320
340

22.9 6.2 !
22.9 6.4
22.8 6.7
22.8
22.7
22.7
22.8
22.7
22.9
22.9
23.1
23.0
23.4
23.3
23.2
23.2
23.0
23.2
23.1
23.1
23.2
23.2
23.4
23.4
23.5
22.6
22.5
22.5
22.4

3 22.3
3 22.5

6.7
7.0
7.1
6.4
6.4
6.2
6.2
7.0
7.0
6.1
6.3
6.2
6.3
6.9
6.2
6.3
6.5
6.1
6.4
6.0
6.6
6.4
5.8
6.4
5.8
6.2

7.4
7.3
7.2
7.8
7.3
7.3
7.5
7.4
7.4
7.4
7.6
7.4

6.8
6.4

NH3 HARD
<0.5 100
<0.5 110
0.5 100
<0.5j 110
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

100
100
100
100
100
100
110
100
110

ALK
80
80
80
80
80
80
80
80
80
80
80
80
80

i

j

POPA0008424



Test Number: 592-3 Freshwater Sediment Test •
Hyalella azteca

2/11/99

BKR
44
47
74
80
90
94
101
1
4^
9
14
25
27
44
47
74
80
90
94
101
1
4
9
14
25
27
44
47
74
80
90
94
101
1
4
9
14
25
27
44
47
74
80
90
94
101
1

NAS
SMPL
1870F
1857F
1866F
1862Fj
1872F
1858F
1864F
1863F
1869F
1859F
1868F
2185F
1873F
1870F
1857F
1866F
1862F
1872F
1858F
1864F
1863F
1869F
1859F
1868F
2185F
1873F
1870F
1857F
1866Fj
1862F
1872F
1858F
1864F
1863F
1869F
1859Fj
1868F
2185F
1873F
1870F
1857F
1866Fj
1862F
1872F
1858F
1864F
1863F

CLIENT
DESCRIP
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05 '
HC-S-30
HC-S-01
HC-S-1 6.
Control
HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05
HC-S-30
HC-S-01
HC-S-1 6
Control
HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05
HC-S-30
HC-S-01
HC-S-1 6
Control
HC-S-24
HC-S-19
HC-Ref-B

L HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05

REPL
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DAY
3
3
3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
.5
5
6
6
6
6
6
6

L 6
6
6
6
6
6
6
7

TEMP
22.2
22.3
22.4
22.4
22.5
22.5
22.7
22.8
22.8
22.8-
22.7
22.6
22.7
22.7
22.7
22.7
22.7
22.7
22.7
22.8
22.6
22.6
22.6
22.6
22.6
22.5
22.4
22.4
22.5
22.5
22.6
22.6
22.6
22.7
22.6
22.5
22.5
22.4
22.5
22.4
22.4
22.5
22.5
22.6
22.6
22.6
22.8

DO
6.2
6.3
6.0
6.5
6.0
6.4
5.8
5.8
6.0
6.0
5.9
7.0
6.1
5.6
6.0
6.0
5.8
5.9
6.2
6.0
5.7
5.6
5.6
5.8
6.6
6.0
5.8
5.9
5.6
5.6
5.8
5.8
5.7
5.5
5.9
5.8
5.8
6.6
5.9
5.9
6.1
5.6
5.9
5.8
6.0
5.8
5.4

COND pH NH3

_,

HARD

J

ALK

-A3- POPA0008425
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Test Number: 592-3 Freshwater Sediment Test •
Hyalella azteca

2/11/99

BKRi
4
9
14
25
27
44
47 ;
74
80
90
94
101
1
4.
9
14
25
27
44
47
74
80
90
94
101
1
4
9
14
25
27
44
47
74
80
90
94
101
1
4
9
14
25
27
44
47
74

NAS
SMPL
1869F j
1859F
1868F
2185F
1873F
1870F
1857F
1866F
1862F
1872F
1858F
1864F
1863F
1869F
1859F
1868F
2185F
1873F
1870F
1857F
1866F
1862F_
1872F
1858F
1864F
1863F
1869F
1859F
1868F
2185F
1873F
1870F
1857F
1866F
1862F
1872F
1858F
1864F
1863F

! 1869F
i 1859F

1868F
2185F
1873F
1870F
1857F
1866F

CLIENT j
DESCRIP
HC-S-30
HC-S-01
HC-S-16
Control

HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22J
HC-Ref-C
HC-S-07
HC-S-05
HC-S-30
HC-S-01
HC-S-16
Control

HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05
HC-S-30
HC-S-01
HC-S-16
Control

HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07
HC-S-05

j HC-S-30
HC-S-01
HC-S-16
Control

HC-S-24
HC-S-19
HC-Ref-B
HC-S-1 1

REPL
1
1
1
1
1
1
1

• 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

! 1
1
1
1
1
1

DAY
7
7
7
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
9
9
9
10
10
10
10
10
10
10
10
10

TEMP
22.7
22.7
22.7
22.5
22.6
22.5
22.5
22.6
22.6
22.7
22.7
22.8
22.8
22.8
22.7
22.7.
22.6
22.7
22.6
22.7
22.7
22.6
22.7
22.7
22.8
22.8
22.7
22.6
22.6
22.5
22.6
22.5
22.5
22.6
22.6
22.7
22.7
22.7
22.7
22.5
22.4
22.4
22.2
22.4
22.2
22.2
22.4

DO
5.8
5.5
5.8
6.4
5.8
5.6
6.0
5.2
5.8
5.6
5.8
5.6
4.8
5.0
5.2
4.8
5.4
5.0
4.6
5.2
4.6
4.4
4.8
4.8
4.6
4.8
5.2
4.4
4.6
5.6
5.4
4.8
5.3
5.0
5.4
5.2
5.4
5.1
6.8
7.0
6.7
6.8
7.4
6.9
6.9
6.9
6.8

CONDl

!

I

360
340
340
340
340
350
330
340
340

pH

i

7.6
7.8
7.6
7.5
7.8
7.7
7.6
7.6
7.6

NH3

'

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
0.5
<0.5

HARD

i

'

100
I 100

100
100
100
100
100
100
100

ALK

80
80
80
80
80
80
80
80
80

POPA0008426



Test Number: 592-3 Freshwater Sediment Test •
Hyalella azteca

2/11/99

. J
BKR
80
90
94
101

NAS
SMPL
1862F
1872F
1858F
1864F

r

CLIENT
DESCRIP
HC-S-04
HC-S-22
HC-Ref-C
HC-S-07

REPL
1
1
1
1

DAY
10
10
10
10

Mean
SD

n
Max
Min

TEMP
22.4
22.4
22.5
22.6

22.7
0.3
143
23.5
22.2

DO
6.9
6.7
7.2
6.8

6.0
0.7
143
8.1
4.4

COND
340
340
340
340

332
12
26
360
310

pH
7.5
7.6
7.6
7.6

7.5
0.2
26
7.8
7.2

NH3
<0.5
<0.5
<0,5
<0.5

—
—
26
0.5

<Q.S

HARD
100
100
100
100

102
4
26
110
100

ALK
80
80
80
80

80
0
26
80
80

POPA0008427
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Custody Seal

Custody Seal

Date 1 Of IU 4ft Project
*

SignatureQ t̂ui Container#_62_ of

POPA0008429



i
? iI

Custody Seal • / >> ^_- . f*' i •. • . • • • ' . • . '
I

1 .
1 DateJ_Dj_lk(32x^ Project

•]'• qinnaturpTYnruiiAjSr/firlAi" Contained ~t~ of ID

I
i
i

Custody Seal ' - - °''

Date ]h[[kfqPS Project UTf} QJJih

Jf\nh}ii )O7/7t?Alr________Container* 8 of _[0

|-:"" ' • ' • " " • • . • ' ——
• .'V:1 Custody Seal

| j; ,':'•• Date [Ol\i*[<4& Project
, X-:S>' ^^ -, r->

• ;^v-- Siqnatur^yfir) A^^ . M-? / / Y7 \^_____' Container# ^ of

D**^

Custody Seal

Date fQ/fb|<?A Project

g •' Signatur^V y\p i hfA.vfcgj ̂  VfA ̂ __________Contained If) of _I (; o
| • - • - - • • — • • — • -p.^" POPA0008430
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55 z
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SAMPLE RECEIPT IN
CUSTODY SEALS:
DYES 

' 
D

GOOD C
T

IO
N

ATIO
V

'
'D

013

NO. OF CONTAINERS

OBSERVATIONS/COMM
COM

POSITING INSTRUC

5o
3
0>
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Oa <r -*aisO !2_/~
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rv> _^^ '/v Wo -• *!•=
-i^r v« » I 'f'^^fL-' *-*""* fc *-' *^ J' ̂ ^ *" V"

Samples Shipp». .j: _____________L_

î̂ î ^V^• HARTCROWSER Seatt/e, H'̂ P ton 98102-369
Phone: 206-324-9530 MX: 206-328-558

REQUESTED ANALYSIS

OBSERVATIONS/COMMENTS/
COMPOSITING INSTRUCTIONS

JVtXF

(fi&r_
Y

lo

SPECIAL SHIPMENT HANDLING OR
STORAGE REQUIREMENTS:

TOTAL NUMBER OF CONTAINERS
SAMPLE RECEIPT INFORMATION

CUSTODY SEALS:
DYES . .'DNO ' DN/A
GOOD CONDITION .- • :?-*':
DYES ••-•i.'"DNO;i V.:.:.;.::1:,:
TEMPERATURE •" ' • •''' '•'..'.."•"'' •
SHIPMENT METHOD: DHAND .
UCOURIER UOVERNIGHT

COOLER NO.: STORAGE LOCATION:

See Lab Work Order No. ___
for Other Contract Requirements

TURNAROUND TIME:

D 24 HOURS D \ WEEK

Q 18 HOURS D STANDARD

D 72 HOURS OTHER

While and Yellow Copies to Lab Pink to Project Manager lab to Return While Copy to Hat I Crowser . Gold to Samnle Custodian



Samplk 'JJstodyjRecord
Samples Shippeb iui HAKTCROWSER

1910 /T -Aw Avenue East
Sea tt/e, Wash! jn 98102-3699

Phone: 206-324-9530 FAX: 206-328-5581

1
U
v^

\

T3
O
TJ

g
Oo
00*>u
CO

"N

JOB ^"7^-^ LAB NUMBER

PROJECT NAME T /̂HI >nU 7 fi-tf,

HART CROWSER CONTACT /^' ^ '**bc~fe~-4

SAMPLED BY: ^^

LAB NO.

^z^^.

S~\

SAMPLE ID

Hc+tn
HC-S-6T-

f/c-S^3
fa-S^

t/t'S'tf
//^-r-£>7
Jjhs 1,-̂ yUfc— .

/^-J-o8;

^ELIN/UISrjED BY

_JJ0J
]t-
Hifv)

PRiNTUAME

%coMpAhrf
,/? ./-J ,

RELINQIJISHEp'BY //

~~L.iL
r̂jlG'NTTORE

mAM

COMPANY

'44t*dM
— l -'y^-

DESCRIPTION

» — r= — mi i

DATE

P/f/tf
"'tlME

...DATE

U/^^
TIME

J'o:)
1 ' ' 1 ' I - ' " ] ' '

R/
/sm

DATE

^/3/55
tfll/tf-

c
{

r-W
>

TIME

/^••3y
/r^>"
/2'.?>~
|3^6
/^-

/6'tn?

^ : K

^Hp̂ l /i_.
SlATUlll^ ^

PRINT NAME

COMPANY

RE

~TRi

wfay/f/?
îjR^T^f/T^

~^/JL~, /r*-L** nJ/
^fefP

OJMBWA:

l4 '̂

j ff i ^*—

L . ._ _ .

MATRIX

}£f>
1

)
$

c7

DATE

"/TIME ^

M"
E)ATE

^/>

TIME

<Pdtf

REQUESTED ANALYSIS

4
<
c
i
r
f
0.

&.

A
X
X
X
£
X

-

t

,

••

•

SPECIAL SHIPMENT HANDLING OR
^STORAGE REQUIREMENTS:

|
j_/ / / / '/ / / < /7

!(b(u' 61*™ H 6h /->*&—•

n(/i U* ( " i^ "fliAHttt* /ohlfW
•far ftu) '4fi«f/ic

, COOLER NO.: STORAGE LOCATION:

See Lab Work Order No.
for Other ' ^yact Requirements ,

1 J ]

NO
. O

F 
CO

NT
AI

NE
RS

 
.

&

(j

f/

t-y
/̂t=.
if.

OBSERVATIONS/COMMENTS/
COMPOSITING INSTRUCTIONS

fac4/'>'e •&IZ&IF
IZLo?

/ V V j [~*

If? tt 3 /^

/<7 / "2f^

te^P
^^=^ -̂ — «— — . —— _^____^

ItteF

:

TOTAL NUMBER OF CONTAINERS
SAMPLE RECEIPT INFORMATION

CUSTODY SEALS:
I1IYES DNO ..... DN/A
GOOD CONDITION ,.:...,.. ,:..;,;.: ['• ..

TEMPERATURE '• "; - ^ !:"
SHIPMENT METHOD: DHAND
LICOURIER GOVERNIGHT

TURNAROUND TIME:

D 24 HOURS Cl 1 WEEK

•'D 48 HOURS' D STANDARD

G 72 HOURS OTHER
)

1 ' 1 r" 1 ) ) 1 1 I " J- ]



I

I
T .

I
f t.

I
T '

I

130O Blue Spruce Drive, Suite C
Fort Collins, Colorado 8O524

DATE:

LIFE STAGE:

HATCH DATE:

pnnn.

Toll Free: 800/331-5916
Tel: 970/484-5091 Fax: 970/484-2514

ORGANISM HISTORY

11/23/98

Hvalella azteca

1 2-6 dav

Juvenile

Variable

Immediately

Aspen leaves, YTC

Water CKemistry Record:

TEMPERATURE:

SALINITY / CONDUCTIVITY:

TOTAL ALKALINITY (as CaCOj):

PH:

Mean

8.18

,

f ',*-'.

Range

23-26'C

108-112 mg/1

7°-85 "̂

8.12-8.29

Comments:

/
' Facility S

Aquatic BioSystems, Inc. • Quality Research Organisms POPA0008434
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INORTHWESTERN AQUATIC SCIENCES . PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

No. Client CD C .Investigator.
Type (rangef inding/def initive). _Test Length (hr)__£Lfci

I
7 ••

I
T '

"

II «

I

I

i*
i
i
i
ii
I
i

!i
i

STODY MANAGEMENT
Client: GC.
Client's Study Monitor: • >J/ft,________________
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: MfctQpQgT Li
Laboratory's Study Personnel: '

Proj. Man. /Study Dir. 6.3. (E.13S JVgJLl
QA Officer . L. £, KJgM.e-f<4 __________________
1. jĝ -V&g.̂  r<S 2. (.Virx (Wfe-,
3. VT?..?. /fW^f-W "nLJ£> 4. ____________ X

Study Schedule:
Test Beginning:.

TEST MATERIAL
Description: C r t P M r V

/!> - Test Ending: r2-f"2--q

UTT
CJ. CL

.
1 X,

NAS Sample No
Date of Collection:
Date of Receipt:
Temperature (*C) :
Dissolved oxygen (mg/L) :
Conductivity (umhos/cm) :
PH:
Hardness (mg/L) :
Alkalinity (mg/L) :

DILUTION WATER
Description:

( ? -O o\A / ̂1. )
u '

H->VgJ>
Date of Preparation/Col lection: n-^-^V________________________
Water Quality: Cond. (umhos/cm) a5*3 Salinity (ppt) •— pH
Hardness (mg/L as CaCO3)___S[O___Alkalinity (mg/L as CaCO^
Treatments:

TEST ORGANISMS
Species: HU<\L£
Source:

Age:.

Acclimation Data:
f=r

» Size; ^lcv£

Date :

Mean
S.D.

Temo TO
I-3.0

. y
.•r. 5'

DO (nw/L)

V jp

DH

f a l l
Ccmnents

". fe -

fcj/vr«=*-.'.+/-'-2a, ft- - f o
= / 1 o a -

14 - JOO A*

fr -
to

POPA0008436

- 1 - Rev. 2/97



NORTHWESTERN" AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

"vast Client JInvesti gator.

TEST PROGEDCIRES AND CONDITIONS , -
.Test concentrations: (50% series recorrmended) " u>

__
X"~ "7-- 5~i ?•

Test chambers; 12/77 Test volume:
Replicates/treatment: (2)
Test water changes:
Feeding: None
Tenders ture: g-3 J

Organisms/treatment: (20)
_ Aeration during test:

Photoperiod: /(,',£ i_\£)

Duration: 24-hr, 48-hr^96^bg/ Renewal:.
Beaker placement: Stratified randomization

Randomization chart:__________

B

\S ty
1.-5 3o

i

•q-.S"

^

?70

I 1™^"

~b^

<&o .
6>0

3.̂ 5"

i

MISCELLANEOUS NOTES

30

MA-DC

S>ToCJC BH j O i <? O me

ol

3.0

l.S"

ti.O

- 2 - Rev. 2/97

POPA0008437



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

Test No.<^-<?

1, "•'"> o C-ZV 9
•

••'' Cone. _,.
r^XO L

^1 - . \J-

• £ _ fo U
• 2. 30
, , 2. IS"

1 4, ——— SĴ -,
' 5. i..3-~>

6. £* !

1 DAY 1 02-/«t
— Cone .

i . ( ^IL )

1 1 lct">
' 2! ^c

. . 3. /b =

1 4- ^ ——— t
- 5. VIS '

6. &

I DAY 2 (/ 2V j^
™ • Cone. a
' - Oi^'M

1 1. >*
1 2. ^?

• .A. / $-,>
• • * ><--•^r- ? '?

6. ;#
ir r

I DAY 3 (/2///
* " Cone .

P . ( ^"l/*- )• A, — ts—.
• ' 2. ;>O3. / r
I' ' 4. 3--S"

. .5. T.*.f
6. <#

1 . DAY 4 (|-2./tl_
Cone .

M^yi—)
1 1. <<<>

'2. 30
3. IS"

1' '~ —— ̂ '?^- ',5 . 3.75^
6. oS

^ • Remarks:

i*
i

ACUTE. TOXICT1Y TEST (ALL SPECIES)

-/75'c? Client GC. "T&S-T Investioator1

/ c>-3 €^7/4^1-
Temp. " DO ! Sal. ! Cond. pH Hard. Alk. !
CC) (nxr/L) (ppt) (umh/cm) ' (mq/L) (mo/L) !
^V>" ?-2^ 71 "^-^C ':?-'*7 i^° "JC' !
_ *]L : T^7 / '^*7 *^ *"1 i |^? "^ ^) t^*'- / ~7 ^ -̂* )l i»^l i
^ T.(/ "^-Z^- / 7 "2.*^ " -̂̂  -- . !
•i i ^' " 2-2^ / ^1^2 ~3-f1 - —— ' — '

•%,?". :?" ^-7^ / lTX> V'^ • — L — !
-7.VZ- a-Z- ! IT^ ! -9-^ ice ^o !

/??") ^/fcJl.
Temp.* DO Sal. Cond. pH Hard.! Alk.
(°C) (ma/L) (pp t ) / (umh/cm) (iro/L) ! (incr/L)
"*•?.*/ "^.V / "?,('.-C S"'f \ /

'Z? , A > 5" / 3tr O § . 2. ' j /
2.3 . i "^5 / ?>c-o ?T. "2. X

"Z"?."^ ~^-M / "%trO "&. 2_ Xl
•23.O T^-M / ! 3u-C 8* / / i
•2."5,(r ^q / I y^r<=>-*i S.| / !

V^lft t$/(e£\-
Temp. DO Sal . ! Cond. pH ! Hard.! Alk.
CO (ma/L) (ppt) ! (umh/cm) ! (m/LV, (nw/L).

2^V3 ^t? /! "2,̂ 7 "?-4? ! j X
-2,yU:7 ^>Csr / j ^(j^ ~3'1- | J X
•L-s/5 ^t? / ! 3^7^ "T-l- ! X
'Zxi-'O ^fe» / ! "ST"0 "f, "? ! Xl
Al-^- '?--5 / ! 3feo ^i, ! X !

7^Vf 'T^K / ! V^O •JL^"3^* ' !
/ i—iffTj^ *~

Temp. DO . Sal. ! Cond. pH Hard. Alk.
CC) (mq/L) (ppt)/ (umh/cm) (ma/L) (nrr/L)0.3.1- i-^-t- / -ztro -}..$• /

^3-1 1-<e / 3&0 !-•? /
jj-. o *3-~ '•+- / .'Z'&o >-ci X
*1 T Ci .1— ta / "7 <?7>< "T_ O /r^~Cf, »^f ' v^ / > 3 O "r* 1 /

3- "3" -^ ••/••- C? / 3S*tD •?••?' X
2^2. C? ^- -^ / y^o i "^^f X !

/9m t^
Temp. DO Sal . I Cond. pH Hard.! Alk.
CO (mq/L) (ppt) /! (umh/cm) "3. f, (ma/L) ! (mq/L)

•2*? ^-j ~^.^ / i '-5(pO "7 ̂  IOO ! S"D
-•? O ^V "~7 *-f- / i '-T / o 7 ^ '
li 'i "7-9 / ' "^So "^-.ti —— l--
-2.7.^" "?. 4 / ! '^SCi t? ^ ; _
n^-.'jr 1.1. / \ st-c -7.T1- - — ! —
22 -"I1 ^7,T_ / ! ^CD -77.̂  ioc ; ^-o

- 3 -

Survivors .
A B
1C 1C
I'D (0
(0 1C
10 fO
to f-o
/o 1 0

Survivors
A ' -B

\O ID
!O ID
10 tc
JO !0

10 ^ GD"
[O £O

Survivors
A B

bfyk) 7-^N^>
^A?>) to" /

%(ir>) ID
10 ' 10

^Ui*) R
':::>•/l^A) ^ fiD

Survivors
A B

1 feD) 7(^SC
cj '<j ^Z-D*
S" ^ ? ) t>^

^/IM^ 1C1

*? '̂ 1
CJ OJ

Survivors
A B

^^T>;^ /'/zj
•Z-dn") <5 r^i
Sf-T*)^> (tt
•^ fC
T 1

^(ti'A") ^

Rev. 2/97
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Acute 96-hr Toxicity Test-96 Hr Survival
Start Date:
End Date:
Sample Date:
(Viaments:

hc-ug/L
D-Control

3.75
7.5
15
30
60

Conc-ug/L
D-Control

3.75
7.5
15
30
60

12/8/98
12/12/98

1
1.0000
1.0000
1.0000
0.5000
0.2000
0.0000

Mean
0.9500
0.9500
1.0000
0.4000
0.1000
0.0000

16:40

2
0.9000
0.9000
1.0000
0.3000
0.0000
0.0000

N-Mean
1.0000
1.0000
1.0526
0.4211
0.1053
0.0000

Test ID:
Lab ID:
Protocol:

T
Mean
1.3211
1.3262
1.4077
0.6825
0.3112
0.1588

Auxiliary Tests

999-980 Sample ID: REF-Ref Toxicant
ORNAS-Nortnwestem Aquat Sample Type: CDCL-Cadmium chloride
NASXXXHAI-Hyalella Acute Test Species: HA-Hyalella azteca

f—^

•

ransform: Arcsin Square Root Number Total
Min Max CV% N . Resp Number
1.2490 1.3931 7.710 2 1 18 "
1.2490 1.4033 8.227 2 1 19
1.4033 1.4120 0.435 2 0 19
0.5796 0.7854 21.317 2 12 20
0.1588 0.4636 69.269 2 . 18 20
0.1588 0.1588 0.000 .2 20 20

<

Statistic Critical Skew Hurt
Normality of the data set cannot be confirmed
Bartletf s Test indicates equal variances (p = 0.37) 4.30252 13.2767

,
P- -imeter

s
Intercept
TSCR
Point
EC01
EC05
EC10
EC15
EC20
EC25
EC40
EC50
EC60
EC75
EC80
EC85
EC90
EC95
EC99

Value
5.07672
-1.0016
0.04404
Probits

2.674
3.355
3.718
3.964
4.158
4.326
4.747
5.000
5.253
5.674
5.842
6.036
6.282
6.645
7.326

SE
1.20481
1.49058
0.03353

ug/L
5.29594

7.2141
8.50638
9.50665
10.3849
11.2027
13.5606

_£T|.2iig;
17.0642
20.6557
22.2824
24.3408
27.2031
32.076

43.6938

Maximum Likelihood-Probit
95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
2.71529
-3.9231
-0.0217 .......

7.43815 0.05556 1.7981 7.81472 0.62 1.18218 0.19698 11 f~\'
1.91993
0.10976 .1.0, —————————— . . • . •

95% Fiducial Limits n q (£ /"
1.81233
3.19013
4.29636
5.23879
6.11993
6.97837
9.58309

511.4266
13.4002
16.7448
18.063

19.6026
21.5708
24.6216
31.0557

8.02728 "'" IT/
10.037 0.8 ///

11.3489 Q7 ://
12.3609 ///
13.2579 % °-6 Uj
14.1087 §05 // /
16.7284 " w ///
18.8109 K °'4 / //
21.507 0.3 / /;
28-024 / / /
31.524 1 I

36.3962 0.1 / //
43.9269 Q0 ' /%/;/
58-6032 1 10 100 1000 "
102"259 Doso ug/L

ToxCalcv5.0.17

_ fj —

POPA0008439
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if t

Test AT-Acute 96-hr Toxicity Test Test ID: 999-980
Species: HA-Hyalella azteca Protocol: NASXXXHAI-Hyalella Acute
Sample ID: REF-Ref Toxicant Sample Type: CDCL-Cadmium chloride
Start Date: 12/8/98 End Date: 12/12/98 16:40 Lab ID: ORNAS-Northwestem Aquatic Sciences
i

P;

-
ID
1
2
3
4
5
6
7
8
9
10
11
12

Rep
1
2
1
2
1
2
1
2
1
2
1
2

Group
D-Control
D-Control

3.750
3.750
7.500
7.500

15.000
15.000
30.000
30.000
60.000
60.000

Start
8

10
9

10-
9

10
10
10
10
10
10
10

24 Hr 48 Hr 72 Hr 96 Hr
8
9
9
9
9

10
5
3
2
0
0
0

Notes

Comments:

ToxCalc5.0.17
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Blue Spruce Drive, Suite C
Fort Collins, Colorado 8O524

HATCH DATE:

FOOD:

Toll Free: 8OO/331-59 16
Tel: 970/484-5091 Faz: 970/484-2514

ORGANISM HISTORY

11/23/98 ,

Hvalella azteca

2-6 dav

Juvenile

Variable

Immediately

Aspen leaves, • YTC

Water Chemistry Record:

TEMPERATURE:

SALINITY / CONDUCTIVITY:

TOTAL HARDNESS (as CaCO3):

TOTAL ALKALINITY (as CaCO3):

Mean

24 °C

110mg/l

.75 mg/l

3.18

Comments: .'•

Range

23-26°C

108-1 12 mg/l.

70^85 mg/l

8.12-8.29

Facility Supervisor

Aquatic BioSystems, Inc. • Quality Research Organisms POPA0008442
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Midge (Chironomus tentans) sediment bioassay 592-4 data report
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_NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST mENTTFICATION
Test No.: 592-4
Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus tentans, sediment bioassay.
Protocol No.: NAS-XXX-CT4b, April 7, 1998. Based on ASTM 1996 (Standard test methods for measuring
the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-95b), Am. Soc. Test
Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates, EPA/600/R-94/024). Testing was also
conducted with consideration of the Dredged Material Evaluation Framework Guidance for the Lower
Columbia River Management Area (Draft, April 1998).

STUDY.MANAGEMENT
Study Sponsor: Hart Crowser, Inc., 5 Center Pointe Dr., Suite 240, Lake Oswego, Oregon 97035
Sponsor's Study Monitor: Dr. Takashi Fuji
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory'? Study Personnel; G.J. Irissarri, B.S., Proj. Man./ Study Dir.; L.K. Nemeth, B A., QA Officer;
GA. Buhler, B.S., Aq. Toxicol.; M.S. Redmond, M.S., Aq. Toxicol.; E. Coffey, B.S., Sr. TecL; S. Bione,
B.S., Tech.
Study Schedule:

Test Beginning: 12-8-98, 1030 hrs.
Test Ending: 12-18-98, 0930 hrs.

Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd Newport OR
97365. '' ^
Good Laboratory Practice?: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17 1989 (40 CFR
Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Unidentified freshwater test sediments. Details are as follows:

NAS Sample No.
Description
Collection Date
Receipt Date

NAS Sample No.
Description
Collection Date
Receipt Date

NAS Sample No. 1873F
Description HC-S-24
Collection Date 10-14-98
Receipt Date 10-17-98

1859F
HC-S-01
10-13-98
10-17-98

1862F
HC-S-04
10-13-98
10-17-98

1863F
HC-S-05
10-13-98
10-17-98

1864F
HC-S-07
10-13-98
10-17-98

1866F
HC-S-11
10-14-98
10-17-98

1868F
HC-S-16
10-14-98
10-17-98

1870F
HC-S-19
10-15-98
10-17-98

1872F
HC-S-22
10-14-98
10-17-98

1869F 1857F
HC-S-30 HC-Ref-B
10-15-98 10-15-98
10-17-98 10-17-98

1858F
HC-Ref-C
10-15-98
10-17-98

Control Sediment: The negative control sediment was collected on 12-3-98 from an area adjacent to the Hwy.
101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR. The control sediment was rinsed through
a 1.0 mm screen three times with dechlorinated tap water and once with dilution water prior to use.

Test No. 592-4
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Storage: All test and reference sediments were placed under nitrogen and stored at 4°C in the dark until used.

TEST WATER
Source: Moderately hard synthetic water prepared from Milli-Q® deionized water. '
Date of Preparation: 12-3-98
Water Quality: pH 7.3, conductivity 250 umhos/cm, hardness 90 mg/L as CaCO3) alkalinity 80 mg/L as
CaC03.
p^-etreatment: Aerated £24 hr.

TEST ORGANISMS
Species: Chironomus tentans, midge.
Age/Size: 3rd instar, 0.19 mg average individual biomass
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Temperature, 21.1 ± 0.7°C; dissolved oxygen, 7.2 ± 0.8 mg/L; pH, 7.6 ± 0.4; conductivity, 335 '
± 28 jimhos/cni; hardness, 120 mg/L as CaCO3; and alkalinity, 85 mg/L as CaCO3.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Te<!t Chambers: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer, 175 ml test water.
fteplicates/Treatment: 8
Organisms/Treatment: 80
Water Volume Changes: 2 water volumes per day
Aeration: None. —.

') Feeding: Animals were fed 1.5 ml of TetraFin suspension (1.5 ml contains 6 mg dry solids) per beaker daily.
f.ffects Criteria: 1) survival after 10 days, and 2) average individual biomass (total biomass divided by the
number of surviving midge) after 10 days. Death is defined as no visible movement or response to tactile
stimulation. Missing organisms were considered to be dead.
Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity, sulfide, and ammonia-nitrogen were measured in the overlying water of one replicate test container
per treatment on days 0 and 10 of the test. Temperature and dissolved oxygen were measured daily in the
overlying water of one replicate test container per treatment Hardness and alkalinity were measured with
titrimetric methods. Ammonia-N was measured using a Hach test kits based on the salicylate (Clin. Chim.
Acta 14:403, 1996) colorimetric method; samples were not distilled prior to analysis. The photoperiod was
16:8, L:D.

DATA ANALYSIS METHODS
Survival and individual biomass were calculated for each replicate as follows: '

percent survival = 100 x (number surviving/initial number tested)
average individual biomass = (final wt. - tare wt)/number weighed,

where:
final wt = tare wt. + weight of organisms recovered on day 10, in mg

The mean and standard deviation for survival and average individual biomass were calculated for each
treatment. The statistical software employed for these calculations was Microsoft EXCEL v.5.0

Values of survival and individual biomass for the test sediments were statistically compared against those for '
the reference sediment and the control sediment using ToxCalc v5.0.17. An arcsine square root transformation
was performed on proportional data before analysis. Following transformation and determination of normality f ^

i ' ' >

Test No. 592-4 2
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and homogeneity of variances, one-tailed homoscedastic or heteroscedastic t-tests, or Wilcoxon Two-Sample
tests, were conducted at the 0.05 level of significance.

PROTOCOL DEVIATIONS
1. The range of dilution water alkalinity (80 mg/L as CaCO3) slightly exceeded the specified range of 60-70.
This minor deviation is unlikely to have affected the test results.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using potassium chloride, to evaluate
the performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix ffl.

Test No.: 999-981
Reference Toxicant and Source: Potassium chloride (Mallinckrodt, Lot No. 68451).
Test Date: 12-8-98
Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q* deionized water.
Result: 96-hr LC50, 3.14 g/L. This result is within the laboratory's control chart warning limits (2.65 to 7.12
g/L).

TEST RESULTS
Water quality data are summarized in Table 1. A detailed tabulation of the water quality results by sample and
test day can be found in Appendix n. The means and standard deviations of percent survival and growth
(weight) of midges exposed for 10 days to sediments are summarized in Table 2. Detailed data organized by
sample and replicate, and summary statistics for these observations, are given in Appendix n.

AH water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged from <0.5 mg/L (detection limit) to 0.5 mg/L.
The test met acceptability criterion specified in the protocol with 96.3% mean control survival (70% required)
and 1.46 mg average control weight (0.6 mg required). Survival of 87.5% and 78.8% in reference sediments
HC-Ref-B (NAS#1857F) and HC-Ref-C (NAS#1858F), respectively, met the 65% survival criterion specified
by the Dredged Material Evaluation Framework Guidance for the Lower Columbia River Management Area.
The reference toxicant (positive control) result was within the laboratory's control chart limits (3.14 g/L;
control chart mean ± 2 S.D. = 4.88 ± 2.24).

Survival in the control sediment was not significantly different from that in either reference sediment Four
test sediments showed significantly lower survival when compared to their appropriate reference sediments.
Survival in samples HC-S-01 (52.5%; NAS #1859F), HC-S-04 (70.0%; NAS #1862F), HC-S-05 (68.8%;
NAS #1863F), and HC-S-22 (66.2%, NAS #1872F) was significantly less than that in HC-Ref-B (87.5%).

Weights in the control sediment were not significantly different from those in either reference sediment Eight
test sediments had weights significantly less than that in their appropriate reference sediment Average
individual biomass in samples HC-S-01 (0.19 mg), HC-S-04 (0.37 mg), HC-S-05 (0.51 mg), HC-S-07 (0.59
mg; NAS #1864F), HC-S-11 (0.81 mg; NAS #1866T), and HC-S-16 (0.74 mg; NAS #1868F) was significantly
less than that in HC-Ref-B (1.15 mg). Average individual biomass in samples HC-S-24 (0.96 mg; NAS
#1873F) and HC-S-30 (0.95 mg; NAS #1869F) was significantly less than that in HC-Ref-C (1.37 mg).

Test No. 592-4 3
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STUDY APPROVAL

•project Manager

Laboratory Director

Date . ^tudy Director Date

Date ality Assurance Unit/ Date

Test No. 592-4
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B ' _ '"*-, Table 1. Summary of water quality conditions during tests of the midge,
^^ Chironomus tentans, exposed to freshwater sediments.

| Water Quality Parameter Mean ± S.D. Minimum
Temperature (°C) 22.6 ±0.3 22.1

" ' Dissolved oxygen (mg/L) 5.3 ± 1.0 3.5
• , Conductivity (jimhos/cm) 337 ± 12 320
• pH 7.4 ±0.2 6.9

?-•• Hardness (mg/L as CaCO3) 100 ± 7 80

1 Alkalinity (mg/L as CaCO3) 80 ± 0 80
Total ammonia (mg/L) — < 0.5

1 '

1

Maximum N
23.3 143
8.2 143
360 26
8.0 26
110 26
80 26
0.5 26

• ' Table 2. Survival and growth of Chironomus tentans exposed for 10 days to freshwater sediments. All comparisons
1 conducted at the 0.05 level of significance.

• » Reference Percent

•
Sample • Sediment Survival

Description for Comparison (Mean ± SD) Significant? P

1' " HC-S-01 (NAS#1859F) HC-Ref-B 52.5 ±11 .6 yes 0.00001

HC-S-04(NAS#1862F) HC-Ref-B 70.0 ±20.0 yes 0.03

• ^^}JC-S-05(NAS#1863F) HC-Ref-B 68.8 ±22.3 yes 0.04

HC-S-07(NAS#1864F) HC-Ref-B 75.0 ± 17.7 no —

• HC-S-11 (NAS#1866F) HC-Ref-B 73.8 ±20.0 no —

HC-S-16(NAS#1868F) HC-Ref-B 82.5 ± 13.9 no —
". *

1 HC-S-I9(NAS#1870F) HC-Ref-C 87.5 ±12.8 no —

HC-S-22(NAS£1872F) HC-Ref-B 66.3 ±20.7 yes 0.007

1 HC-S-24(NAS#1S73F) HC-Ref-C 70.0 ±17.7. no. . —

HC-S-30(NAS#1869F) HC-Ref-C 91.4 ± 9.0 no —

J, Control (NAS#2185F) HC-Ref-B and -C 96.3 ±5.2 no —

: = HC-Ref-B (NAS#1857F) — 87.5 ±8.9 — —

1 -
HC-Ref-C (NASfll 85 8F) — 78.8 ±12.5 — —

Average wt/midge
(«ng)'

Mean ± SD Significant?

0.19± 0.07 yes

0.37 ±0.1 9 yes

0.51 ±0.11 yes

0.59 ± 0.21 yes

0.81 ±0.22 yes

0.74 ±0.1 9 yes

1.09 ±0.23 no

1.02 ±0.38 no

0.96 ± 0.22 yes

0.95 ±0.1 6 yes

1.46 ±0.50 no

1.15 ±0.29 —

1.37 ±0.43 —

were

P

0.00002

0.00001

0.00002

0.0003

0.009

0.002

—

_

0.08.

0.01

—

__'_
••

• —

1 ' Pupae were not included in the sample to estimate dry weight (as per EPA/600/R-94/024, p. 55, section 12.3.8.1)
'

T '!•
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NORTHWESTERN AQUATIC SCIENCES
April 7, 1998

PROTOCOL NO. NAS-XXX-CT4b

TEST PROTOCOL

FRESHWATER MIDGE, CHTRONOMVS TENTANS.
10-DAY SEDIMENT TOXICTTY TEST

1. INTRODUCTION

1.1 Purpose of'Study: The purpose of this study is to characterize the toxicity of freshwater sediments
based on midge survival and growth using the midge, Chironomus tentans.

1.2 Referenced Method: This protocol is based on ASTM Method E 1706-95b (ASTM 1996) and EPA
Method 100.2 (EPA/600/R-94/024).

1.3 Summary of Method: A summary of test conditions for the midge 10-day sediment toxicity test is
tabulated below. The 10-day sediment toxicity test with Chironomus tentans is conducted at 23°C with a
16L:8D photoperiod at an illuminance of about 50-100 footcandles. Test chambers are 300-mL high-form
lipless beakers containing 100 mL of sediment and 175 mL of overlying water. Ten third-instar midges are
used in each replicate (all organisms must be third instar or younger and at least 50% of the larvae must be
third instar). The number of replicates/treatment depends on the objective of the test Eight replicates are
recommended for routine testing. Midges in each test chamber are fed 1.5 mL of a 4 g/L fish food flakes
suspension daily. Each chamber receives two volume additions per day of overlying water. Overlying
water can be culture water, well water, surface water, site water, or reconstituted water. Test endpoints
include survival and/or growth.

1. Test type

2. Test duration
3. Temperature
4. Light quality
5. Illuminance
6. Photoperiod
7. Test chamber size

8. Sediment volume
9. Overlying water volume
10. Renewal overlying water
11. Age of test organisms

12. Organisms per test chamber
13. Replicates per treatment
14. Organisms per treatment
15. Feeding regime

16. Aeration
17. Overlying (test) water

18. Water quality

19. Endpoints
20. Test acceptability criteria

21. Sample holding

whole sediment toxicity test with renewal of
overlying water
10 days
23 ± 1°C
daylight flourescent light
50-100 footcandles
16L:SD
300-mL high-form lipless beakers (Pyrex® 1040 or
equivalent)
100 mL
175 mL
2 volume additions/day (continuous or intermittent) .
3rd instar or younger larvae (> 50% of organisms
must be 3rd instar)
10
8 recommended for routine (depends on design)
80
Fish food flakes, fed 1.5 mL daily/chamber (1.5 mL
contains 6.0 mg of dry solids)
None, unless DO falls below 40% saturation
Culture water, well water, surface water, site water
or reconstituted water
Hardness, alkalinity, conductivity, pH, ammonia-N
beginning and end; temperature and dissolved
oxygen daily
Survival and growth (dry weight)
Minimum control survival of 70%; mean weight of
surviving control organisms 0.6 mg
14 days at 4°C in the dark

1
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April?, 1998

22. Sample volume required 1L (800 mL per sediment)
23. Reference toxicant Concurrent testing required

'2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences
3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location: _____________

2.5 laboratory's Personnel to be Assigned to the Study.
Study Director:
Quality Assurance Unit __________________
Aquatic Toxicologist: ___________________
Aquatic Toxicologist: ____________________

2.6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Reference toxicant /—\'
test to be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory ",
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,
1989 (40 CFR Part 792).

3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted with PTFE'-lined screw caps. At the laboratory the samples are stored
at 4°C in the dark. The original sealed containers may be stored for up to 14 days prior to testing. If jars
are not full when received or if sediment is removed for testing, headspaces should be filled with nitrogen
toretard deterioration. A negative control sediment is collected from a clean site. In addition, a reference „
sediment, a clean sediment with physical characteristics similar to the test sediments, may be employed as a
comparison station.

4. TEST WATER •::

Test water (overlying water) at NAS is normally C tentans culture water, which is moderately hard synthetic
water at a hardness of 80-100 mg/L as CaCO3 and alkalinity of 60-70 mg/L as CaCO3. Dilution water is
prepared from Milli-Q reagent grade water and reagent grade chemicals. Test water may also be well water,
surface water or site water depending on the study design. Current research is being done by EPA on a new
type of reconstituted water that may be used for this test in the future (STM 1996, EPA 1994).

5. TEST ORGANISMS

POPA0008451
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
April 7, 1998

5.1 Species: midge. Chironomus tentans.

5.2. Source: Cultured at NAS. Originally obtained from U.S. EPA Environmental Research Lab, Duluth,
MN.

5.3 Age: Third instar or younger larvae (at least 50% of the larvae must be in the third instar at the start of the
test). Third instar.is normally 8.5"to 12.5 days after hatching; head capsule widths range from 0.33 to 0.45
mm.

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 ± 1°C under a 16:8 L:D photoperiod.
The culture water is moderately hard synthetic water. Midge are fed finely ground Tetrafin flakes in
suspension (lOg Tetrafin in 100 mL Milli-Q water). Mortality during the 48-hr prior to testing should not be
excessive.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-
form lipless glass beakers (Pyrex® 1040 or equivalent). Test chambers are maintained at constant
temperature by partial immersion in a temperature-controlled water bath or by placement in a
temperature-controlled room. Aeration is not empolyed unless dissolved oxygen drops below 40%
saturation. The test is conducted under an illuminance of 50-100 footcandles with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with
fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with
deionized water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy);
and rinsed three times with deionized water. Test systems and chambers are rinsed again with dilution
water just before use.

7. EXPERIMENTAL DESTGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of midge larvae to test, control, and reference
sediments. The sediments are placed on the bottom of the test containers and are overlain with test water. The
test exposure is for 10 days. The renewal of overlying water consists of two volume additions per day, either
continuous or intermittent Each treatment consists of eight replicate test containers, each containing 10
organisms. Test chamber positions are completely randomized. Test organisms are randomly distributed to
the test chambers. Blind testing is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before
addition of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers: After addition of
the sediment, 175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The
overlying water is replaced twice daily. The test begins when midges are introduced to the test chambers.
Initial water quality measurements are taken prior to the addition of test organisms.

73 Effect Criterion: The acute effect criterion used in the midge bioassay is mortality, defined as the lack of
movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is
growth which is determined by using dry weight measurements.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 40% saturation. The test
temperature employed is 23°C (range of ± 1°C). A 16:8, L:D photoperiod is used. Illumination is supplied by
daylight fluorescent lamps at 50-100 footcandles. The overlying water is replaced twice daily.

POPA0008452
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PROTOCOL NO. NAS-XXX-CT4b
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7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test containers as
previously described. If the optional growth endpoint is to be used, three extra replicates of midge larvae
should be counted out and randomly selected for drying to determine initial average weight data.

7.6 Feeding: Midge larvae are fed 1.5 mL daily per test chamber (1.5 mL contains 6.0 mg of dry solids). A
feeding may be skipped if there is a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration. Type and Frequency of Observations, and Methods: The duration of the acute toxicity test
is 10 days. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVATION- TIMES OF OBSERVATION (ASTM 1 996)
BIOLOGICAL DATA
Survival, growth

PHYSICAL AND CHEMICAL DATA
Hardness, alkalinity, ammonia-N,
conductivity, pH, dissolved oxygen, and
temperature
Dissolved oxygen, temperature

Day 10

Beginning and end of test in overlying water of
one replicate beaker from each treatment.

Daily in overlying water of one replicate beaker
from each treatment.

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions
of 0.1 pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer.
Conductivity is measured with a conductivity meter. Hardness and alkalinity are measured using titrometric
methods. Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. China. Acta 14:403,
1996).

7.8 Growth Measurement: Growth is measured as average dry weight of animals in a test replicate at the end
of the test on day 10. Pooled animals from each, test replicate are rinsed with deionized water, gently blotted
and placed into tared aluminum weigh pans. The pans are dried at 60-90" C to constant weight. The dried
organisms are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg (desirable to use
0.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed to
obtain an average dry weight per midge.

Criteria of Test Acceptance: The test results are acceptable if the minimum survival of organisms in the
control treatment at the end of the test is at least 70% and the average weight of C. lentous in the surviving
controls is at least 0.6 mg.

8. DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of living
organisms in each test container at the end of the test. Average midge dry weight, also measured at the end
of the test, may be used to compare growth between treatment sediments and the control or reference
sediment. Ordinarily the following data analysis is performed. Due to special requirements, alternative
methods may be used. The means and standard deviations are calculated for each treatment level.
Identification of toxic sediments is established by statistical comparison of test endpoints between test and
control or reference sediments. Between treatment comparisons may be made using a Student's t-test or
Wilcoxon's Two-Sample test, where each treatment is compared to the control or the reference sediment
An arcsine-square root transformation of proportional data, and tests for normality and heterogeneity of
variances, are performed prior to statistical comparisons.

9. REPORTING
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The final report of the test results must include all of the following standard information at a minimum- name
and identification of the test; the investigator and laboratory; date and time of test beginning and end;
information on the test material; information on the source and quality of the overlying/test water; detailed
information about the test organisms including acclimation conditions; a description of the experimental
design and test chambers and other test conditions including feeding, if any, and water quality, definition of
the effect criteria and other observations; responses, if any, in the control treatment; tabulation and statistical
analysis of measured responses and a summary table of endpoints; a description of the statistical methods
used; any unusual information about the test or deviations from procedures; reference toxicant testing
information.

10. STT TPY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be described and recorded in the study
raw data.

11. REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evaluate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day sediment exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts)
obtained at the laboratory.

12. REFERENCED GUIDELINES

ASTM. 1996. Standard test methods for measuring the toxicity of sediment-associated contaminants with
fresh water invertebrates. ASTM Standard Method No. E 1706-95b. Am. Soc. Test Mat, Philadelphia, PA.

U.S. EPA. 1994. Section 12, Test Method 100.2, Chironomus tentans 10-d Survival and Gowth Test for
Sediments, pp. 51-63. In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated
Contaminants with Freshwater Invertebrates. EPA/600/R-94/024.

Weber, CJ. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
- ' CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test Client Investigator

STUDY MANAGEMENT
Client: t-VPVET IfOC Z, '2>/O CM
Client's Study Monitor: T&E-U FUvJ 1
Testing Laboratory: Northwestern Aquatic Sciences
Test Location:
Laboratory's Study Personnel:

Proj. Man. /Study Dir.
QA Officer

I

£=*
3,
e;

t_,

g~S>r TV?
2.

4.
6.

Study Schedule:
Test Beginning:/̂ 7-f-ff̂ :.S0 Test Ending: 'l-

TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

nC-S-Q/ HC-S -Qg" HC-Ji-O'r

10-1=3- -'-

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

1S72.F S
HC-S-2Z. MC-S-2^

JC-i? -<JS

2.ISSF
e> /Ki-

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
- - CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No-Ssi2-'/' Client HrPrZ^T C£-OUj'.S£:£_ _Investigator

MISCELLANEOUS NOTES

—'' ' ••' Head Capsule Measurements of Animals Used in Test: O. O.^C . C. oS" r '5>S
i '*-> .<-••- D ,

-3-*r.

Randomization chart:

i
2

3

4

5

1

2

3

Randomization chart:

1

2

3

4

5

1

2

3

4

5

2-

5S

5*-

Randomization chart:

/Of

5?

•Randomization chart

."25? 2.5"

9-5-

72.

-2.7

-so •70

St-

/oo

4/98
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NORTHWKST^KJM A
CHIRONOMUS TENTANS 10 -DAY SOLID PHASE SEDIMENT TEST

Test No. client Investigator

TEST WAT3R
Source:
pH 7-. ?

H-ft-£J> Date of Preparation:

Treatments:
Cond (umhos/cm) Hard (mg/L) 90 Alk (mg/L) ,°O

If more than one batch of test water is used, attach water prep
benchsheets and mark appropriate batches.

TEST ORGANISMS
Species: Chirononrus tentans, midge
Source: K)

Age: •j>iU>l)J3rfrg-Size:

Acclimation Data:_____
| Date | Temp | DO

I (1C (ma/L)
2-Z.C t.v

pH | Cond | Hard | Alk |
____lumh/cml (ma/L) (ma/L) I

Comment's

--1,5 32.C-

Mean 31.1 \ "7-.3L
S.D. 6.$ o-i
(N)

riO |

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 mL high-form lipless glass beakers
Test volumes: 100 mL of test sediment; 175 mL of test water
Replicates/treatment: (8) % Organisms/replicate: (10) jp
Test water: Moderately hard synthetic water
Daily test water changes: two volumes/day
Aeration: None, unless DO falls below 40% saturation
Photoperiod: 16:8, L:D
Temperature: 23 » l|C
Feeding: fed 1.5 mL of Tetrafin (1.5 mL contains 6mg dry solids)

suspension per beaker daily
Beaker placement: Total randomization
Water Quality Measurements:

Daily: temperature and dissolved oxygen; 1 repl./treatment
Beg. & End: Conductivity, hardness, alkalinity, pH, ammonia-nitrogen,

temperature & dissolved oxygen; 1 repl./treatment

TEST SCHEDULE SUMMARY

Date
Day
Feed

^

2l 3l 4l 5l 61 71 81 9 l l O l
Xl Xl Xl Xl X| Xl X| Xl Xl Xl Xl

Record WO Xl Xl Xl Xl Xl Xl Xl Xl Xl Xl Xl

4/98
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NORTHWESTERN AQUATIC SCIENCES .PROTOCOL NO. NAS-XXX-CT4b
- - CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. client _Investigator

SEDIMENT DESCRIPTIONS--SUPPLEMENTAL NOTES

Samnle
DescriTDtion

1 1 J^\f\ -1
-1-J.-1-1-1_I-1

F

: - s Q t -

-1
-1
-i

I
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL WO.
- - CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test: Client KRfcT _Investigator_

Dav
DAILY RECORD SHEET

Initials : £J>1/ .*<
/ --.^

Beaker
No.

)•£,
l-j

3-7-

*S"3
fTV
S"2
6s^?
fc^
°i O
93
94;

Day 1 ( '

\ Beaker
No.
12.
|tf
P-?

3-=}-
^i "3.

5-3
-^^fj

53
^^
£»?
Cf£
q-^,

•?fo

Temp .
( o"
•22:7-
2.2.. 3-
T>.ts
•TL.1
T> ,~%-
•»•» <£•

•7£.,<f
T2.. ft
l1 .̂ C
11. C
2.'Z.C1
•2^.C
2^.2-

1
1
1

fc/^/5

| Temp /
mo
| 2.2.. <4
1 "2Z. 3
1-2.1.4
1 -22. <J
l-zz. Q-
I'ZZ, <f
IT^Z.,^.
I "2JZ. . (p1

72,. Cf
.̂"}-

Z2.,"q-
Z.^^

DO | Cond . |
(pum) (umh) I

(o % ry'jfO
L/y "^5C
/._ ^- -2,̂ 0
fo. Z_ WO
/..^r 32x<
^.^ "̂ 3c!
^U,^ "53O
4>.L. "??T>O
1.L 3 20
6 ^ 9"5C
•£. 2_ 5?2£i
fc.^- I '-o'2-D
"3 ) 1 32-C

1
1
1
1
|
1
|
|

^) Initials

DO ' |Cond.
(pum) 1 (umh)
6- Z.I
It- 2. |
fr' M 1
?5.^> 1

6, o I
£/.C? |
UM \
^-7_ 1
6---2. 1

. £/. 0 |
a. 7,1
(*--2 |
b. 1 1

1
1
1
1
1
1
1

pH |

t,1!
•?. %
Tv"2-
"^.T
? 4
l-.f
T.^
-3. (-.

55, C
~~}-'J-
•T 4'

^/d
PH

Hard.
mq/L 1

UO
U O
H O
HP.
ice
no
20G
ICr?
too
I C O
(rc
I.CC
loo

r
Hard.
ma/L

Alk. |
mq/L

%C
•5?C

c t̂;
5£Q

«jC
Se
^c
^o
**K
"tt
Ofc

trc
rc

Alk.
mq/L

1

NH3N|
Ima/L

W
-.f^
^ 1

NH3N
mq/L

FEI

FE
, / t
/ !

•̂

1

3 1
^> 1

D

'

Comments
UJ Arf £aL Of?Hafcteti ^4.

A-T 6f-,CC/^fc/

i

1 1
, Comment s

*«j/=i. A(fc4<3 /Pttdttft
-

to -ArtiS^ O4-AM6cN Iferi
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4D
• • • • CKIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 5S2.-^Client HRg.T Investigator

DAILY RECORD SHEET
Initials:,

Beaker | | Temp . | DO | Cond. | pH | Hard. | Alk. | | NH3N |
I ( lO I (pom) I (umh) I_____ ma/L Img/L Ima/L

J5_

5*4
S3

h.l

1 --x-Day. (

Beaker ||Temp.| DO
No . I I ( 1C) I (pr>m)
12- I
JSL . i '8

3-=}-

FED

Cond.| pH |Hard.j Alk.|| NH3N|
(umh.) I_____I ma/L Ima/L Ima/L FED

Comments

- Comments
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NORTHWESTERN AQUATIC SCIENCES PKU'rui_^.u i\u .1
. , T

- - - • CHIRONOMUS TENTANS 10 -DAY SOLID PHASE SEDIMENT TEST

est No. 5^2."^ Client Hfi£.T CC.C>OJSc,£r- Investigator

, -~N DAILY RECORD SHEET ;_
•,av V ( 1W] \s-l ^2) Initials : ffi?// y£_

• " ' '• Beaker | Temp. DO Cond. |
•' No. ! ( C) (p-pmL (umh)
. . 1 \<L \ \1JL.* C.TS-

1
f •••

1

1

1
* F

1
J •

1

\ « l

i ^i
•2,qL

^T
£^•3

5"̂
5T55
^•^
£,«5j
C^Q
93
^t

1*7 -V*^
T/t--^
•z/L-?"
VL<
l2--^i>

ISL"*-^
2-7 -'C
7 7.'4-
T5-u,

'M-V'
7/i-'^

r.o
' T-l

*/• f
£-G
'I* \e

<C-T—
Y-t?
*f-?T

C- i-
^-^c
<A

*

•A
(JBr:Day_£__ ( fld I)!1™ In
' &7

1 •*

•
7 f

1

1

1
1 '

1

!•
1

Beaker
No.
I2_
jq.
Is?

•3-̂ .
ii-^-
5~2>
S"V- •
S3
^-3.
1^
CHQ
<^^,
9<b

Temp . DO
( | C ) (pcm)

l"^.i^"*» T^**' ^*

T/Z- •* j f^ ^
Irr-'T </, (s>
•1/7 -r5' iC^

Il/l'*f t/-6
in-'T V-?-
*?x^ -*T */- 6?
7/iX" ^-^

I"V2X~ 3-9-
l-TxZ^'TI */*y

•rix-?> /^-^
"7-2 ^5" 5-fr

iixZ,-5n 5V I

1

tials

Cond.
(umhl

pH Hard. Alk. |
ma/L ma/L 1

NH3NJ
ma/L

1
FEDy/rs/ \

• f

1.

1
1 • Comments
\Vst\.)~i( &"&•?-(?. ^SVc'fiKI
1
1 d • A-TfeL. n-rf^^f-e^) \ F

fa^y^i^-
pH • Hard. | Alk.

ma/L Ima/L
i

1 1

| NH3NJ |
ma/L 1 FED

V-f-7
1 i

——— ̂

1
1 . Comment s
If j.«Jr A 'xk//? 0 <Z2&£$

(i)Pf^Sf~ CW-/3cAJvj£;b I

- ^ - 4 /98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
. - . - CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 5q2.-4_Client )4Rg.T Investigator_

ay dW»-f
DAIL"jl RECORD SHEET

Initials: <j ,> 1_/-

Beaker | | Temp. | DO |Corid.| pH |Hard. | Alk. | 1 NH3N|
No. 1C) 1 (nom)

I I2'3:3 I 5"..T
J5. 'l3J3.'3l'r-S-

133/3 I-T. A

- S'l ST.

_--j'Day_ (K./IS/W Initials

Beaker
No.
12.

SB

<=?£

| Temp . | DO
( 1 C) 1 (pcm)

1-8

¥-8

a3-cpi
^l.'^-fi.

(•umh.)

Cond.
(umh)

Imcr/L ma/L 1 Imc/L FED Comments

n

PH Hard. | Alk. | | ,NH3N|
ma/L mo/L Ima/L 1 FED Comments
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
- - - ' CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. - Client C-g-C)lOSc,g_L Investigator

""S

layjjk, __ (YL/l
W

DAILY RECORD SHEET
t / l£) Initials: <^^1^

Beaker \ Temp. DO Corid, | pH |
No. ( 1 C ) (nntn) (umh) 1
j-2.
\<j
|G

3^
i/T^.
c^-2,
5*4
S"S
(a~3
<-,<£

°i O
CJ3

\ '•I la

!£.' ? . - fT 3V9-
I'Z.'T-.iS" 3-V
1 ̂ Z.S "3. CP
i-z 2.v^> i.S"
l-zz.r. I ^-\
2.Z, G ^"5
iz-6 4,r _
zz.t 4.4

122., ^ "^.V
1 "Z.2_ •?• "^ T
1̂ Z-T- */.l

~L^f 3*Lt
22..*? ^.S"

•

Ha.y 1 (IV

Beaker
No.
j2_
|Cf

R
•y±
U'Zf-

S^>
•=*/•
58
£"=f
^•?
CJQ
q<3
9<b

V^/^'f) Initials

Tetnp . DO
(Jc) [pr>m)

!,'• ^ • 3. H, 3i
I'SlA-'i */• /
^3i • 3i */• /

£
D^ H.*
1 t/" t_/ A

*J" JT if * li

X3-S" V- /
lu-sn 3. 'i
o
d

W-J-I */-.?
«.^ V-0

_i?a.C f-o
•«
'^•> ^-3
«.S f-o

Cond.
(umh)

Hard. |
ma/L

-

Alk. |
ma/L

NH3N|
ma/L

1 1 -

FED
HSS

p — '

Comments
LL.'A-f^e_O4-AW<^o^ cJ;
W V-J^- tV-r.-.., J7 /T1^

0 .

«!/<* . . . -,
PH Hard.

ma/L
Alk.

ma/L
NH3N

ma/L
1 1

FED 1 1 Comments
CIS^I lu;A'ft=&. CH"Ajvfefcl> 6l

1

1

1 /> *' /!

- 9 - 4/98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
- ' • ' CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

;jg_____ InvestigatorTese No. 5^1- Client HflfcT

DAILY ^RECORD SHEET
Jay 1O (W. Initials .-

Beaker
Ho.
1*2,w
31-
^"7-
5"3
fT^f
S"3
61
k*5?

90
<^3
Si?

Temp . DO
( | C ) (pnm)
13-* \ \ L.O
22.|

21,1
11. \
ti. '3
•22.3
VI. -b
77. S"
2"2.5"
22, •/
i'Z.-S'
•zl.^

^S-t=
S.1^"
^",C>
imO
Stl
s,^-
5.1
4>^L
5", G
t.-z.
"S","?-
S~."3-

Day ____ ( / / ) In

Beaksr
No. r
12-

I m-
S"̂
4-?-5-3
S"V-
S15
£-^_
i??
CJO
q-.3
9<b J

Temn .
< f l C )

DO
(DT3m)

^x^ !
">^

X

Cond.
(umh.)
y-iC
?7^C

5*/C
?5"O
3t3C

1?SO
"5fC
^yo
350
3bO
i^fc-D

"2 S"C
3SG

Ltials

Cond.
(umh.)

"\^
N

pH Hard. | Alk.
ma/L Ima/L

^>cl 5<O
1.1 IOC
1-1 ion
^7.2, loo
I-'?
1-5>
L3
1-4
1.̂
^-^
"?. 6i.
5 ^^•S

iCC
/CO
(00

1 <33
( CO
^O
( <^C

i ^C
(CO

'Sro
^c
^O
So
^o
2P
•§o
IP
so
^O
5^

"JsP
^5

NH3N
ma/L FED

__<*,./

pyu
;( /
' i

-

Comments
JwM'4Sz_<yttt*Jie£> G'S'

pH

»,
s

Hard.
ma/L

S.

>

Alk. |
ma/L

\
\^

>

NK3N|
ma/L FED

<
\^

\l
X^

X,

1
Comments

\
X^

Xs,

"X,
X^
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NORTHWESTERN AQUATIC SCIENCES rivo±w^uu i-.w . «.-.o -r-o-...
v . . - . CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test Eo.5cil-ii Client HfrE-T CfLOUJSe£- Investigator

JO
it

It

fi
20

22.
23

2.3
2to

2.3

SO
31
3Z.

! 42-

I DAY 10 TEST TERMINATION SHEET

| Beaker |(Number of||
I No. sur̂ -̂ivors

IS I

5"

^C

J^

Init .

Sri

m.

Beaker |(Number o f | |
No.

55"

fcf

65

fc/c.-

?=>

"33

survivors

/n

li .

y

-7
I-/

q-

.0

10

\0
/o

Init.
. .V*AY *»-«-"j'C.
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NORTHWESTERN AQUATIC SCIENCES P3.CTCCOJ-. MU .
., . . - - CHIRONOMUS TENTANS 10-DAY SOLID PEASE SEDIMENT TEST. \ •

Test Clienc Hfr&T Investigator '

J
J
J
J

-

Beaker
No.
<=!!
^2.
93
94
95
^t?
Q?
9*5*
99
<cc
<0l
lOi
1O3
iOf

D;

Number of
survivors

^~
/C•q-
s^c?— r —

,0
G?
•£v
a "
1C

Or 10 TEST

Init .
flC'
«>r-
y^T

**T.

•-•*~».

4V+-

**&/

ffeS
S)^

>^»
•̂ 1
-?l /

^R<^
CCx

r TERMINA:

_

i

:•. —

-

•

CION SHEET

Beaker
No.

..

n
L

~"

Number of |
survivors

1 . 1
Init . I

*

'•

'
-
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NORTHWESTERN AQUATIC SCIENCES PROTOCJUli WO. NAb-XXX-L'T4D
- - CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No Client Cro Investigator

r '

ZERO-TIME WEIGHING DATA SHEET

Tare: Date <?-?•*%;, Oven temp( |C)_
Final: Date !2.-tc^6 Oven terap(|O
Equip. Used:

Drying time(hr)_
Drying time(hr)

Balance

Init.
Init.

*Dry at 60 |C to constant weight {"?. hrs) ; weigh to nearest 0.01 ing.

Remarks:

Repl.
#

Pan
3
1
•z
3

'Tare
(ma)

Z/T,0^
52.45
t(o. 4L

Final Wt . (ma) 1 #
1

il.t-1-
S^.Z0?
Z£.«53

2
'Si-liT-
?W.2>0 ]
2^.5=,

3 Iweiqhedl comrnents
10
10
io

O.I?
O.i?'
o,«il

X r O . t ^ j

Balance Calibration

(CO

12-U-<=I.1?7

\OO.O*

too- tiZ.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL N(J. NAS-XXX-C'i^r>
CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. Client HA£f Investigator

WEIGHING DATA SHEET
V

Tare: Date^-Vl^B Oven temp( |C) (gQ Drvina time (hr) 2A Init. ~3fL&-
Final : Date
Equip. Used: Oven

Oven t e m D ( ' C ) te\ Drying time (hr) Init. 3VuF
&M: K Balance •£yir"tn<"vULji

*Dry at 6 0 J C to. constant weight (~2 hrs) ; weigh to nearest 0.01 ing.*

Beaker | Pan
u. a.rr . TT

J

•

i
2.
3
^
5"
4>
•3-
ST
9
10
i i
/2.
13
H
,<
li*
ll
\<%
}<^
•2C
•;\
22
2.3
'•J-V
zs:
2ii
•2.T-
77
rK)
So
31
3 "2.

Tare
'(ma)

1-40. T2-

35
3V

41- Zi
4 ,̂ 4-4.
43. 2o
4f Dl-
4L4?)
-43 3A
4-1, '̂ f
^l ic"V
42-. 42-
41. ?«
41. p,^
4\.4^
4A.84
42.ft\i
•Zj^tt-,

4ti.85
3^,66
44 o>
3£>i.4c>
40. 2S
4-1 .°Ch
41.3^
^\-4(D

42. (c^
41. ̂ 5
p,-̂ -. 02-
?Pi- k)0
36. \c\
40. IF,
4ATO
-5^.ftT=?

43.1-z-
•*5T 41. U

Final Wt. (ma)
1

47-*7Z
42. 5 1
46.44-
'SCi.tD
4^ b\
'TP. t°i

46.ti'6
46-44-
4?. 2-1
4?. J5-?-
4^.Ct5

44.%
4?. 10
4k f*.
4=h?>4
44-. (0$
4B.W.
4^,60
46.c\'2-
4?-P4
4b.o(,
4^1- 9B

-4Z.te4-
50.2^

L 4 5 <?3
.41 8*1

L $}. \i(e
A'r.tt
4K2S
4t.\v,
43 jo,

L 44-,^\
L 4u il

5H.T-2-

2
41. ̂
42.56
4.B.41
cO.zp,

4*7. P£
EJ03L
A^J P5"
4.6.41
4?: it
4f.^
•^ftjES
44. ^T-
4t05
44.78
4T-^
44. u4
48.51-
4^.55
^l"^ A C-j

^ ^. -T <?

4T.e^6>
4°.."̂ "̂
42_ to
60. ? î
4'5. <%L
4n.6h
3T.le4
4 .̂̂ .3

4L Z?>
41. i5
45.-K,
44-. 'SO
41. iO
5i. trfi

3
•" 1IT 1

weiahedl comments
5i
*5
<^
^
•̂
lO
^

"=?-
C^
*%
<q
.̂
$<
9
"9-
3̂
s*r.
c^
•̂
/C
d^
9
^
«_j
-a
Cf
6?
5-
.̂
5
3
^

'
L

«

••
,

5Z.-70 1 S'Z.Cj'}- 1 (j?

Remarks:

Balance Calibration:

JST-* \00.03>

- / ' 4/98

POPA0008469



NORTHWESTERN AQUATIC SCIENCES ' PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. Client Investigator

WEIGHING DATA SHEET

Tare: Date It-IT-^tJ Oven temp ( |C)_kC_ Drying time (hr) Z4- Init._
Final: Date \7-2\ H£ Oven temp ( | C) (j\. Drying time (hr)_____ Init._
Equip. Used: Oven l̂ l.Ul.g- . H._____________ Balance <,/

*Dry at 60 |C to constant weight (~2 hrs) ; weigh to nearest 0.01 mg.*'

|Beaker||Pan

=<*

V5"

50

52-
53
S"*/
55"

f c j
foZ.

US
tto

4=3:

Tare
fma)

44.71-

45. Si
40 bO

40.10
?&.<*&•
47.. 05
•45. 15

42.
40 .
40. Ob

40. 6!

4*7.7,1-

4"?.

4Z, fa

4I.T6

Final Wt . (ma) #
• 1

51.51

43. OT-

46-54-
5fc. Ifc

52.00
53.7-0

11-
-44. -26

1. 6f?
44-.

44.2?

55.82.
«5D.
4Z.15.
5o.-2.t-

48.4ft

3 1 weiahedl comments

54X4
44:. 66

47,15
44.7*.
-W.44

44-.

t-3. 32.

4H.4-1
40.50
41.61-

5(9. 1

- (3
C70,Z\
52.16

Remarks :

Balance Calibration:

5

'Sf
10
"I-

J D

4/98
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS TENTANS 10-DAY SOLID PHASE SEDIMENT TEST

Test Client _Investigator

WEIGHING DATA SHEET

Tare: Date 12-11-^6 Oven temp(|C) (/?£• Drying time (hr) 24- Init.
Final: Date \7-2( <\&
Equip. Used: Oven

Oven temp( |C) U\ Drying time (hr) Init. ~\\\if-
FM,U-£ H. Balance fy) V'tfWV US

*Dry at 6 0 J C to constant weight (~2 hrs) ; weigh to nearest 0.01 mg.*

J

Beaker Pan |

"?•/
•^2_
=73
?*/
"rS"
^Kc
t?-3.

"?S^
•?«?
?0
s 1
?2.
"J3
?rV
%•£•
^ta
S'f
•3"?
^
90
<^l
92-
T3
CjLJ.

95"
9^-. L
*??•

<95>
cj«y
/CO
/oi
/O2.1
/OS
/oV

| Tare 1 .Final W t . ( m q )
1 ' (ma ) 1 .1 2 1 3

î .5:?-
J 42.j^5

4Z. 01
404-L

42., 74
46. ̂ ^
4T.5S

4Z l^ft
3f l .H
*"r i » ̂ y l "

^T (V^?

4(. /'/io
4 .̂ S°i
4D.4-T
4D 0&
47,^4.
45. Bi
4 ̂ ."5 8
44, -44-
5^.05
3?i <^ ?•
44-, DO
44fiffc
44. ftk
4T).OS
4Z,(o^b
••'•Mtf
4{.^L?
42..̂ S
40. 'Z4-
4Z, 40
40. (o\

>4 xi. « | A \ /?Z>•I1 V. VjJ \ • 1 ' \ j J \

4°l. -̂°i
5Cf, OG
41?. I=S
-46". O^
5C'.U:̂

52.04-
52.. 10
46. i^
53.ft9
4fc.o">
4fe,5(
•^-^
44. 3C
-4*7.30
-4<<!.5e
46.^
54.£\Vc
.̂45 •

fcO. 3*1
4T-. 12-
61.^4?
44. 10
to 3.1 4
^•h0,'?-
4^ (p-i>
•30. 515)

54-,-Jft
'5b".c=5
C5(.C74

5o. L-*;
=,0.^3
ST. OO
Z>*.c\<c

•4^.75
^o.^fcs

45 li
4^.02.
5?-t4
^z.oz.
62.W
-46.il-
53. £2.
4fo.c-^
4t >5o
41.̂ 5
44.2k
4*5.17-
4t.r?-
46^4
64.ee?
54.42.
to. :V4-
4q.il
51 ̂
44,Pft
4^.ci(o
43. (oZ
5o.*7=s
54,̂ 7-
6D.CI
51.^2,
%. fe^.
^50. ot
S* fl°l
53.C(=,

#
weighed

*?
~^-
/ £

*&
T
\v
<f
^
5
7-
•=?-
lO
%
£
S
c^
1C5

5^
1C
10
<?•

< o
=p
^
s
(jf
<g
\&
10
10
*?
9.ST
10

comments

Remarks:

Balance Calibration:

4/98

POPA0008471



ANALYSIS BENCHSHEET-AMMONIA-N. » _ _ — — __ _ .» __. —————— ___ — _ — ————— ____ — ___ _ —— — _
Description ol analytical group

1

2

——

I

_6

7

6

9

10

11

12

13

.11
15

16

18

—

<-~YV y
~^ V—'

Sample description

/ Is

)*-\

itf

Tl
141
<!>
<cY
Z'V-
Gtf
£?
QV
q^
9£

S^aweter- '-'•*• W ZfyV

Measured concenlrallon (mg/L)

x multiplier

Final concenlrallon (mg/l.)

<^

\) ])))/_

:

^'0

<•>(
/- °
<T.r

^-^

• 2

/.o

^/.t)
<"./
6>

'̂.i''

3

A°

v

<>l

c.r

/T<5/
^

4

/.O

<f./

<.r"

f r5

i^A
5

AD

d1./

c.r

n.^^
'/^

6

^3

<•/

<<T

s -

> __

7

/-9

-<./

^^

Ur
A

8

/.O

<"./

^,s"

^
9

/,?>

./

/?

^

'•i v
— J

10

/8

<T. l

<r
-

11

^7)

<s/

•i.r1'

•t.<s~

12

/ (D

«i. )

<^,*^

Add sufficient seawater lo make 5 ml. Then add one salicylato followed by one cyanuarata reagent packet contents with mixing.

13

/.°

•

<J

<r,i"

14

A^

"*X
£*

<?.)
•^

^.r

15

'^

Mf

,

f*

16

'^('f'

-,0,,;,^

)/d
-J
(

17

. —

y
IB

4J7V7

M'/̂ >

1

,19

(^^

.5 -'̂

0 j c

-a -^
d.c"

20
/^_\

7 ——

O
2ooo
00•u
•vjro

BENCHSH.XLS



Am

N

ooo
00

CO

ANALYSIS BENCHSHEET-AMMONIA-N
Description o( analytical group

—

_1_

2

_3

4

5

_6

7

0

9

10

11

12

13

14

15

16

_n
18

—

—

Sample description

l^

rf

n11
Ljn
.r?
CL/

: r?
^7
w
T«
9-7
?4

SBawrtartP^" *'*^»/

Measured concentration (mg/L)

x multiplier

Final concentration (mg/L)

y"-d-_fc>J

1

r.»
<o.\

A O
^0,1

0.-J

2

A°

</.«
A0.\
r<»
<Q,r

/..J

3

I.^J

<0,|

**

tA-?
1--

•i

;.*

<o.l

/ ^cs>-
5

/.o

<0.l

/t?l
f?

6

/.D

/o,i

'J-.̂ v-
-'D

7

/ • o

<0.|

» -̂

yj-^

0

/.°

/ •

<ro.i

O,
^

g

•

/••o

<o,\

3>-
U

10

IV

40,1

^-o
*4*

11

/.•o

<D,|

<>

^

12

/.̂

<£U

Add sufficient seawater lo make 5 ml. Then add one sallcylalo followed by ono cyamiarole reageni packet contents wllh mixing.

13

AO

i

<0- l

14

/ '0

^̂̂

*M"%
X

" ">/^

15

Q«.
n^

16

C-M.5
rvi *;i

/T l
-?
/

17

t -^ '

1. 1

10

Ik
•H

19

fa

•̂ .1^

' L ) ,L

^l,f
O.i

20

0
"<
Ĵ .. .

^

) 1 1 ] • ] ) J )
BEI JH.XLS

) ] 3 ) ). ) ')



Test Number 592-4 Freshwater Sediment Test 12/7/98

BKR!
NAS
SMPL

CLIENT
DESCRIP

* 58 1 1859FJ HC-S-01
33|1859F HC-S-01
79|1859F|HC-S-01
59

5
32

1859FJ HC-S-01
1859F
1859F

HC-S-01
HC-S-01

26 J1859F | HC-S-01
60 J1859FJ HC-S-01

# 96 1 1862F! HC-S-04
66 J1862F | HC-S-04
49
85_1
74
75
25
27

^93
46
82
50
42
84
31
2

1862FJHC-S-04
1862F; HC-S-04
1862F
1862F
1862F
1862F
1863F
1863F
1863F
1863F
1863F

REPL
1
2
3
4
5
6
7
8
1
2
3
4

HC-S-04 5
HC-S-04 6
HC-S-04
HC-S-04
HC-S-05
HC-S-05
HC-S-05
HC-S-05
HC-S-05

1863F|HC-S-05
1863F
1863F

£19|1864F
44|1864F
91
51

1864F

HC-S-05
HC-S-05
HC-S-07
HC-S-07

7
8
1
2
3
4
c

6
7
8
1
^

HC-S-07 3
1864F|HC-S-07 4

30J1864FJHC-S-07
57
41

1864F
1864F

55J1864F
^12|1866F

99
38
48
15
95
71
76

*14
83

3
100
29
81
87

1866F
1866F
1866F
1866F
1866F
1866F
1866F

HC-S-07
HC-S-07
HC-S-07

i
6
i

8
HC-S-11 1
HC-S-1 1
HC-S-11
HC-S-11
HC-S-11
HC-S-11
HC-S-11
HC-S-11

1868FJ HC-S-1 6
1868FJ HC-S-1 6
1868F
1868F

HC-S-1 6
HC-S-1 6

1868FJHC-S-16
1868F1 HC-S-1 6
1868F|HC-S-16

10l1868F|HC-S-16
^47

8

2
*
4
5

6
"

8
•
2
3
4
^
i
7

1870F|HC-S-19 1
1870F | HC-S-1 9 2

i|1870FJHC-S-19 3
16I1870F
77|1870F

HC-S-1 9
HC-S-1 9 5

I \

POPA0008474



Test Number 592-4 Freshwater Sediment Test 12/7/98

BKR
69

104
98

NAS j CLIENT
SMPL IDESCRIP
1870F|HC-S-19
1870FJHC-S-19
1870F|HC-S-19

#.37|1872FIHC-S-22
40J1872F
34J1872F
11|1872F
23|1872F
36|1872F
80I1872F

HC-S-22
HC-S-22
HC-S-22
HC-S-22
HC-S-22
HC-S-22

REPL
6
7
8
1
2
3
4
5
6
7

97 J1872F! HC-S-22 8
*53

61
1873F I HC-S-24
1873FJHC-S-24

86J1873FJHC-S-24
7

70
1873F|HC-S-24
1873F

13|1873F
101
28

*54
22
g

89
39
24
21
64

if 68
45

1873F
1873F
1869F
1869F

HC-S-24
HC-S-24
HC-S-24
HC-S-24
HC-S-30
HC-S-30

1869FIHC-S-30
1869FJ HC-S-30
1869F
1869F

HC-S-30
HC-S-30

1869F| HC-S-30
1869F I HC-S-30
1857F
1857F

RefB
RefB^I

88|1857F!RefB <Q
92

102
63
78
18

K 6 7
65
17

103
35

6
4

1857F RefBSl
1857F|RefBK<£
1857F|RefB|\lj ^
1857FjRefB * £
1857F|RefB ^
1858F RefC\ 3
1858FiRefCJ ^
1858F
1858F
1858F
1858F
1858F

72|1858F
< 90

62

RefCk,
RefCk(
Ref G!̂
Ref9-JRefd^
RefCJ

2185F | Control
21 85FJ Control

52 1 21 85F I Control
73|2185F|Control
94 21 85F! Control
20 i 21 85FJ Control
56 1 21 85F | Control
43 1 21 85F; Control

1
2
3
4
5
6
7
8
1
2
3
4
c

6
7
8
1
2
i
4

_ c

6
7
8
1
2
3
i
i

6
i
8
•
A

3
i.
g
6
"

8

"1
POPA0008475



Tesli 2-4 Freshwa
Chiron^

dimenl Test •
..stentans

1/12/99

INDE BKR
70! 13
71 id'i
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101

""102
" 103

104

28
54
22

c

89
39
24
21
64
68
45
88
92

102
63
78
18
67
65
17

103
35
6
4

72
90
62
52
73
94
20

"56
43

NAS
SMPL
1873F
1873F
1873F
1869F
1869F
isegp
186gF
1869F
1869F
1869F
1869F
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1857F
1858F
1858F
1858F
1858F
1858F
1858F
185BF
1858F
2185F
2185F
2185F
2185F
2185F
2185F
2185F
2185F

CLIENT
DESCRIP
HC-S-24
HC-S-24
HC-S-24
HC-S-30
HC-S-30
HC-S-30
HC-S-30
HC-S-30
HC-S-30
HC-S-30
HC-S-30
RefB
RefB \
RefB fe
RefB
RefB
RefB /
RefB'

fc
?
\ '

RefBj S
RefC.
RefC
RefC
RefC
RefC
RefC/

$

kr
ii
i

'V
Refer"
RefCj
Control
Control
Control
Control
Control
Control
Control
Control

REPL
6
7
8
1
2
C
t
5
6
7
8
1
2
2

N 4
f 5

* 6

* 7
| 8
I 1
* 2

3
4
5
6
7
8
1
2
3
4
5
6
7
8

INIT
10
10
10
10
10
10
10
10
10
10
10
10
15
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
11
12

SURV
8
8
g
8

10
9

10

c
8

10
8

15
8

10
g
8
9
8
7
7
8
8
6

10
9
8

10
10
g

10
9
9

11
12

MORT
2
2
1
2
0
1
0

1
t
0
2
0
2
0
1
2
1
2
3
3
2
2
4
0
1
2
0
0
1
0
1
1
0
0

PSURV
80.0
80.0
90.0
80.0

100.0
90.0

100.0

90.0
80.0

100.0
80.0

100.0
80.0

100.0
• go.o

80.0
go.o
80.0
70.0
70.0
80.0
80.0
60.0

100.0
go.o
80.0

100.0
100.0
90.0

100.0
90.0
90.0

100.0
100.0

PMORT
20.0
20.0
10.0
20.0
0.0

""io.o
0.0

10.0
20.0
0.0

20.0
0.0

20.0
0.0

10.0
20.0
10.0
20.0
30.0
30.0
20.0
20.0
40.0
0.0

10.0
20.0
0.0
0.0

10.0
0.0

10.0
10.0
0.0
0.0

...

....

...

—

-

TARE
WT(mg)

41.49
42.85
39.60
42.24
41.93
39.67
45.81

39.46
40.25
47.06
42.65
45.15
42.74
39.05
40.24
46.40
40.55
37.88
37.57
41.48
40.83
42.40
41.66
41.43
43.20
3g.57
43.38
42.38
40.57
42.25
44.00
39.93
50.92
39.97

WT
COUNT"

8
8
9
8

10
g

10

g
8

10
7

15
8

10
9
8
9
8
7
7
8
8
6

10
g
7

10
10
g

10
g
g

11
12

FINAL
WT'(rng)

47.05
50.63
47.33
51.15
4g.76
47.17
54.42

50.2g
47.g8
55.81
52.18
56.12
54.8g
51.95
50.31
56.12
52.16
43.55
50.21
50.81
48.57
56.99
52.67
50.76
50.58
49.75
60.34
55.12
59.86
55.96
63.71
47.78
63.32
51.85

TWT
(mg)

5.56
7.78
7.73
8.91
7.83
7.50
8.61

10.83
7.73

. 8.75
9.53

10.97
12.15
12.90
.10.07

g.72
11.61
5.67

12.64
9.33
7.74

14.59
11.01
9.33
7.38

10.18
16.g6
12.74
19.29
13.71
19.71
7.85

12.40
11.88

WT
(mg)

0.69
0.97
0.86
1.11
0.78
0.83
0.86

1.20
0.97
0.88
1.36
0.73
1.52
1.29
1.12
1.22
1.29
0.71
1.81
1.33
o.g7
1.82
1.84
o.gs
0.82
1.45
1.70
1.27
2.14
1.37
2.ig
0.87
1.13
o.gg

Mean
SD
n

Mean
SD
n

Mean
SD
n

Mean
SD
n

SURV

9.1
0.9

7

9.4
2.4

8

7.9
1.2

8

10.0
1.1

8

MORT

0.9
0.9

7

1.3
0.9

8

2.1
1.2

8

0.4
0.5

8

PSURV

91.4
9.0

7

87.5
8.9

8

78.8
12.5

8

96.3
5.2

8

PMORT

8.6
9.0

7

12.5
8.9

8

21.3
12.5

8

3.8
5.2

8

WT

--•--—-

"""d'.95
0.16.......

1.15
o.2g

8

1.37
0.43

8

1.46
0.50

8

"Do
2ooo
00

o>



Freshwater Sedimentl 0-day survival )
Start Date: 12/8/9810:30 lest ID: 592-4 SampleTDr̂
End Date: 12/18/9809:30 Lab ID: ORNAS-Northwestem Aqu at Sample Type: SED-Sediment
Sample Date: Protocol: NASXXXCT4B Test Species: CT-Chironomus tentans
•^mments: N AS#1 857F-1 859F, 1 862F-1 864F.1 866F, 1 868F-1 870F, 1 872F-1 873F

Conc-
HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30

control

1
0.8000
0.7000
0.5000
0.6000
0.7000
0.6000
0.5000
0.9000
0.7000
0.7000
0.5000
0.8000
1 .0000

2
1 .0000
0.7000
0.5000
0.7000
1.0000
0.9000
0.6000
0.8000
0.7000
0.7000
0.4000
1.0000
1.0000

3
0.8000
0.8000
0.5000
1.0000
1.0000
0.7000
0.5000
0.8000
0.8000
0.8000
0.6000
0.9000
0.9000

1
0
0
0
0
0
1
.1
0
0
0
1

4
.0000
.8000
.5000
.5000
.8000
.9000
.0000
.0000
.9000
.9000
.8000
.0000

1.0000
Transform:

Conc-
HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30

control

Mean
0.8750
0.7875
0.5250
0.7000
0.6875
0.7500
0.7375
0.8250
0.8750
0.6625
0.7000
0.9143
0.9625

N-Mean
1.1111
1.0000
0.6667
0.8889
0.8730
0.9524
0.9365
1.0476
1.1111
0.8413
0.8889
1.1610
1.2222

Mean
1.2225
1.1064
0.8130
1.0133
1.0104
1.0707
1.0608
1.1590
1.2280
0.9626
1.0042
1.2783
1.3536

Min
1
0
0
0
0

.1071

.8861

.6847

.6847

.7854
0.7854
0
0
0
0
0
1

.7854

.8861

.9912

.5796

.6847

.1071
1.2490

5
0.9000
0.6000
0.8000
0.8000
0.5000
0.5000
0.7000
0.6000
.0.9000
0.4000
0.8000
0.9000
0.9000

6
0.8000
1.0000
0.5000
0.7000
0.5000
0.6000
0.8000
0.7000
1.0000
0.3000
0.8000
0.8000
0.9000

7
0.9000
0.9000
0.4000
0.9000
0.5000
1.0000
0.8000
1.0000
1.0000
0.7000
0.8000
1.0000
1.0000

0
0
0

8 /
.8000
.8000
.5000

0.4000
0.5000
0.8000
1.0000
0.8000
1.0000 .
0
0

1
Arcsin Square Root

Max
1.4413
1.4120
1.1071
1.4120
1.4317
1.4120
1.4120
1.4120
1.4120
1.2490
1.2490
1.4120
1.4260

CV%
11.503
14.846
15.246
23.603
27.766
20.502
23.583
16.204
14.738
23.234
19.420
10.780
6.404

Auxiliary Tests _ ———
Shapiro-Wilk's Test indicat̂ s^arrnaTaistribution (p > 0.01)
F-Test indicates equal variances~tFr^O.11)
The control means are not significantly different
Hypothesis Test (1-tail,

Ticjmpscedastlc^
-Tr"̂  — •- -..

0.05)
(p = 0•15)

N
8
8
8
8
8
8
8
8
8
8
8
7
8

Statistic
0.93235
3.59005
1.51921

.8000

.9000

.0000
1 -Tailed

t-Stat Critical MSD

-1.407 1.761 0.0132

1.133 1.761 0.0143 ^
-2.177 1.771 0.0110
-3.765 1.761 0.0076

Critical Skew Kurt
0.844 0.58011 1.01637

8.88531
2.14479

kTest indicates no_sigjoificant differences

/

ToxCalcv5.0.17

POPA0008477
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Start Date:
End Date:
Sample Date:
Timents:
/̂Conc-

W HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-11
HC-S-16
HC-S-19
HC-S-22
HC-S-24
HC-S-30

control

12/8/98 10:30
12/18/9809:30

Freshwater Sedimerr̂ l 0-day survival )
Test ID: 592-4
Lab ID: ORNAS-Northwestem Aquat

Sample ID:
Sample Type: SED-Sediment

Protocol: NASXXXCT4B Test Species: CT-Chironomus tentans
NAS#1857F-1859F.1862F-1864F,1866F,1868F-1870F,1872F-1873F

0.8000
0.7000
0.5000
0.6000
0.7000
0.6000
0.5000
0.9000
0.7000
0.7000
0.5000
0.8000
1.0000

2
1.0000

"0:7000
0.5000
0.7000
1 .0000
0.9000
0.6000
0.8000
0.7000
0.7000
0.4000
1.0000
1.0000

3
0.8000
0.8000
0.5000
1.0000
1.0000
0.7000
0.5000
0.8000
0.8000
0.8000
0.6000
0.9000
0.9000

4
1.0000
0.8000
0.5000
0.5000
0.8000
0.9000
1.0000
1.0000
0.9000
0.9000
0.8000
1.0000
1.0000

Transform:
Conc-
HC-Ref-B
HC-Ref-C
•HC-S-01
*HC-S-04
•HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-19

'VHC-S-22
».-'' HC-S-24

HC-S-30
control

Mean
0.8750
0.7875
0.5250
0.7000
0.6875
0.7500
0.7375
0.8250
0.8750
0.6625
0.7000
0.9143
0.9625

N-Mean
1.1111
1.0000
0.6667
0.8889
0.8730
0.9524
0.9365
1.0476
1.1111
0.8413
0.8889
1.1610
1.2222

Mean
1.2225
1.1064
0.8130
1.0133
1.0104
1.0707
1.0608
1.1590
1.2280
0.9626
1.0042
1.2783
1.3536

Min
1.1071
0.8861
0.6847
0.6847
0.7854
0.7854
0.7854
0.8861
0.9912
0.5796
0.6847
1.1071
1 .2490

5
0.9000
0.6000
0.8000
0.8000
0.5000
0.5000
0.7000
0.6000
0.9000
0.4000
0.8000
0.9000
0.9000

6
0.8000
1.0000
0.5000
0.7000
0.5000
0.6000
0.8000
0.7000
1.0000
0.3000
0.8000
0.8000
0.9000

7
0.9000
0.9000
0.4000
0.9000
0.5000
1.0000
0.8000
1.0000
1.0000
0.7000
0.8000
1.0000
1.0000

0
0
0

8
.8000
.8000
.5000

0.4000
0.5000
0.8000
1.0000
0.8000
1.0000
0.8000
0

1
Arcs in Square Root

Max
1.4413
1.4120
1.1071
1.4120
1.4317
1.4120
1.4120
1.4120
1.4120
1.2490
1.2490
1.4120
1.4260

CV%
11.503
14.846
15.246
23.603
27.766
20.502
23.583
16.204
14.738
23.234
19.420
10.780

• 6.404
Auxiliary Tests
Shapiro-Wilk's ~
Bartlett's Test

Test indicates-narinafrdistribution (p > 0
indicates equal variances (p = 0.20)

The control means are not significantly different (p = 0.
Hypothesis Test (1-tail, 0.05)

Tiocrjoscedastic rnpst indicates sic

L^cr/-^oe.2XL-G'0£-TOO ?yi

.01)

15)

N
8
8
8
8
8
8
8
8
8
8
8
7
8

Statistic
0.95866
5.95747
1.51921

.9000

.0000
1 -Tailed

t-Stat Critical MSD

6.178 1.761 0.0077
2.132 1.761 0.0169
1.911 1.761 0.0217
1.646 1.761 0.0150
1.594 1.761 0.0181
0.766 1.761 0.0121

2.782 1.761 0.0154

-0.774 1.771 0.0092
-2.244 1.761 0.0060

Critical Skew Kurt
0.919 0.37218 -0.2439

13.2767
2.14479

mificant differences1__=-.^

O.JU. £2-Sc<^-x.̂ - //<•?-/&;?-£. ^7?O€ J-/J-9J

"-" ToxCalcv5.0.17
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Freshwater SedimentfAverage Individual Biomas /'
Start Date: 12/8/9810:30
End Date: 12/18/9809:30
Sample Date:

Test ID: 592-4 ~- ——
Lab ID: ORNAS-Northwestem Aquat
Protocol: NASXXXCT4B

Sample iDr- —— — '
Sample Type: SED-Sediment
Test Species: CT-Chironomus tentans

>irnments: N AS#1 857F-1 859F, 1 862F-1 864F, 1 866F, 1 868F-1 870F,1 872F-1 873F
Conc-
HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30

control

1
1.3614
1.8057
0.1200
0.2933
0.5871
0.6517
0.5400
0.5489
1.4257
0.8943
1.3500
1.1138
1.6960

2
0.7313
1.3329
0.2500
0.4057
0.5531
0.7178
1.1717
0.7338
1.0057
1.2329
1.1075
0.7830
1.2740

3
1.5188
0.9675
0.1240
0.6190
0.5120
0.3814
0.7880
0.6213
0.9088
0.9950
0.9667
0.8333
2.1433

4
1.2900
1.8238
0.1360
0.2760
0.5212
0.6178
1.1150
0.9630
0.7311
0.7856
0.6838
0.8610
1.3710

5
1.1189
1.8350
0.2163
0.3875
0.5920
0.1940
0.6329
0.5067
1.0311
0.3250
.1.0263
1.2033
2.1900

6
1.2150
0.9330
0.2480
0.6571
0.5320
0.8867
0.7500
0.9943
1.0130
0.9667
0.6950
0.9663
0.8722

7
1.2900
0
0
0
0
0
0
0
1
1
0

.8200

.1325

.1367

.5120

.5590

.7663

.8860

.3340

.6057

.9725

U
8 1
.7087

1.4543
0.2980
0.1550
0.2580
0
0
0

.6925

.7020

.6413
1.2320
1
0
.3175
.8589

0.8750
1.1273 0.9900

Transform: Untransformed
Conc-
HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07

. HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22

-HC-S-24
*HC-S-30

control

Mean
1.1543
1.3715
0.1906
0.3663
0.5084
0.5876
0.8082
0.7369
1.0852
1.0153
0.9576
0.9480
1 .4580

N-Mean
0.8416
1.0000
0.1390
0.2671
0.3707
0.4284
0.5893
0.5373
0.7912
0.7403
0.6982
0.6912
1.0630

Mean
1.1543
1.3715
0.1906
0.3663
0.5084
0.5876
0.8082
0.7369
1.0852
1.0153
0.9576
0.9480
1.4580

Min
0.7087
0.8200
0.1200
0.1367
0.2580
0.1940
0.5400
0.5067
0.7311
0.3250
0.6838
0.7830
0.8722

Max
1.5188
1.8350
0.2980
0.6571
0.5920
0.8867
1.1717
0.9943
1.4257
1.6057
1.3500
1.2033
2.1900

CV%
25.256
31.129
36.990
52.747
20.846
36.424
27.498
25.671
21.197
37.853
22.851
16.471
34.539

Auxiliary Tests
Shapiro-Wilk's Test indicateCnormardjStribution (p > 0.01)
Bartlett's Test indicates unequal̂ anances (p
The

= 2.52E-04)
control means are not significantly different (p = 0

Hyjioih&s4&-Test(1 -tail,
-Jftornoscedastic

v~~ "~ — - — «=

0.05)
t Testindicates^sjc
=. — -^

.25)

N
8
8
8
8
8
8
8
8
8
8
8
7
8

1 -Tailed
t-Stat Critical MSD

1.670 1.761 0.0518
..

2.441 1.761 0.0507 .
2.474 1.771 0.0519
-0.370 1 .761 0.0960

Statistic
0.96673
16.5735
1.18858

Critical Skew Kurt
0.881 -0.0108 -0.4571

9.21035
2.14479

inificant differences
"••!

ToxCalcv5.0.17
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Freshwater SedimeriteAverage Individual Biomas J

Start Date:
End Date:
Sample Date:

:̂

*

Conc-
HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30

control

Conc-
HC-Ref-B
HC-Ref-C
•HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-19
HC-S-22
HC-S-24
HC-S-30

control

12/8/9810:30 Test ID: 592-4 ———— bampie ID: ———— "~
12/18/9809:30 Lab ID: ORNAS-Northwestern Aquat Sample Type: SED-Sediment

Protocol: NASXXXCT4b-Chironomid s Test Species: CT-Chironomus tentans
NAS#1857F-1859F,1862F-1864F.1866F,1868F-1870F,1872F-1873F

1
1.3614
1.8057
0.1200
0.2933
0.5871
0.6517
0.5400
0.5489
1.4257
0.8943
1.3500
1.1138
1.6960

Mean
1.1543
1.3715
0.1906
0.3663
0.5084
0.5876
0.8082
0.7369
1.0852
1.0153
0.9576
0.9480
1.4580

Auxiliary Tests
Shapiro-Wilk's

2
0.7313
1.3329
0.2500
0.4057
0.5531
0.7178
1.1717
0.7338
1.0057
1.2329
1.1075
0.7830
1.2740

N-Mean
0.8416
1.0000
0.1390
0.2671
0.3707
0.4284
0.5893
0.5373
0.7912
0.7403
0.6982
0.6912
1 .0630

3
1.5188
0.9675
0.1240
0.6190
0.5120
0.3814
0.7880
0.6213
0.9088
0.9950
0.9667
0.8333
2.1433

Mean
1.1543
1.3715
0.1906
0.3663
0.5084
0.5876
0.8082
0.7369
1.0852
1.0153
0.9576
0.9480
1.4580

4
1.2900
1.8238
0.1360
0.2760
0.5212
0.6178
1.1150
0.9630
0.7311
0.7856
0.6838
0.8610
1.3710 .

Transform
Min
0.7087
0.8200
0.1200
0.1367
0.2580
0.1940
0.5400
0.5067
0.7311
0.3250
0.6838
0.7830
0.8722

5
1.1189
1.8350
0.2163
0.3875 •
0.5920
0.1940
0.6329
0.5067
1.0311
0.3250
1.0263
1.2033
2.1900

6
1.2150
0.9330
0.2480
0.6571
0.5320
0.8867
0.7500
0.9943
1.0130
0.9667
0.6950
0.9663
0.8722

7
1J2900
0
0
0
0
0
0
0
1
1
0
0
1

.8200

.1325

.1367

.5120

.5590

.7663

.8860

.3340

.6057

.9725

.8750

.1273

0
8
.7087

1.4543
0
0

.2980

.1550
0.2580
0
0
0

.6925

.7020

.6413
1.2320
1.3175
0.8589

0
: Untransformed
Max
1.5188
•1.8350
0.2980
0.6571
0.5920
0.8867
1.1717
0.9943
1.4257
1.6057
1.3500
1 .2033
2.1900

CV%
25.256
31.129
36.990
52.747
20.846
36.424
27.498
25.671
21.197
37.853
22.851
16.471
34.539

-

N
8
8
8
8
8
8
8
8
8
8
8
7
8

.9900
1 -Tailed

t-Stat Critical MSD

Statistic
Test indicates normal distribution (p > 0.01)

F-Test indicates unequal
The

vananceslp = 1.32E-03)
control means are not significantly different (p = 0.25)

Hypothesis Test (1-taiI, 0.05)
•"Reteroscedastic t Tjest indicates sig
— ~""~- — _ ——————— <* S c

0.89296
17.0988
1.18858

9.088 1.895 0.0213

Critical Skew Kurt
0.844 -0.8941 1.48107

8.88531
2.14479

inificant differences
— - — - ..

ToxCalc vS.0.17

POPA0008480



Freshwater SedimenttAverage Individual Biomas }
Start Date: 12/8/9810:30 Test ID: 592-4 ~ ——— Sample-IB: — - ——
End Date: 12/18/9809:30 Lab ID: ORNAS-Northwestem Aquat Sample Type:
Sample Date: Protocol: NASXXXCT4B Test Species:
- -rnments: NAS#1 857F-1 859F, 1 862F-1 864F, 1 866F, 1 868F-1 870F, 1 872F-1 873F

Conc-
HC-Ref-B
HC-Ref-C
HC-S-01
HC-S-04
HC-S-05
HC-S-07
HC-S-1 1
HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30

control

1
1.3614
1.8057
0.1200
0.2933
0.5871
0.6517
0.5400
0.5489
1.4257
0.8943
1.3500
1.1138
1.6960

Cone- Mean
. HC-Ref-B

HC-Ref-C
HC-S-01

•HC-S-04
'HC-S-05
•HC-S-07
•HC-S-1 1
•HC-S-16
HC-S-1 9
HC-S-22
HC-S-24
HC-S-30

control
Auxiliary Tests

1.1543
1.3715
0.1906
0.3663
0.5084
0.5876
0.8082
0.7369
1.0852
1.0153
0.9576
0.9480
1.4580

2
0.7313
1.3329
0.2500
0.4057
0.5531
0.7178
1.1717
0.7338
1.0057
1.2329
1.1075
0.7830
1.2740

N-Mean
0.8416
1 .0000
0.1390
0.2671
0.3707
0.4284
0.5893
0.5373
0.7912
0.7403
0.6982
0.6912
1 .0630

^— ' — ».

1
0
0
0
0
0
0
0
0
0
0
0
2

3
.5188
.9675
.1240
.6190
.5120
.3814
.7880
.6213
.9088
.9950
.9667
.8333
.1433

Mean
1
1
0
0
0
0

.1543

.3715

.1906

.3663

.5084

.5876
0.8082
0
1
1
0
0
1

.7369

.0852

.0153

.9576

.9480

.4580

4
1.2900
1.8238
0.1360
0.2760
0.5212
0.6178
1.1150
0.9630
0.7311
0.7856
0.6838
0.8610
1.3710

Transform
Min
0.7087
0.8200
0.1200
0.1367
0.2580
0.1940
0.5400
0.5067
0.7311
0.3250
0.6838
0.7830
0.8722

5
1.1189
1.8350
0.2163
0.3875
0.5920
0.1940
0.6329
0.5067
1.0311
0.3250
1.0263
1.2033
2.1900

6
1.2150
0.9330
0.2480
0.6571
0.5320
0.8867
0.7500
0.9943
1.0130
0.9667
0.6950
0.9663
0.8722

7
1.2900
0.8200
0.1325
0.1367
0.5120
0.5590
0.7663
0.8860
1.3340
1.6057
0.9725
0.8750
1.1273

0
1
0
0

8
.7087
.4543
.2980
.1550

SED-Sediment
CT-Chironomus tentans

/

0.2580
0
0
0

.6925

.7020

.6413
1.2320
1
0

.3175

.8589

0.9900
: Untransformed
Max
1.5188
1.8350
0.2980
0.6571
0.5920
0.8867
1.1717
0.9943
1.4257
1.6057
1.3500
1.2033
2.1900

CV%
25.256
31.129
36.990
52.747
20.846
36.424
27.498
25.671
21.197
37.853
22.851
16.471
34.539

Shapiro-Wilk's Test indicates-ftoonaf distribution (p > 0.01)
Bartlett's Test indicates equal variances (p = 0.01)
The control means are not significantly different (p = 0.25)
Hypothesis Test (1-tail,

S^omoscedastic i
0.05)

N
8
8
8
8
8
8
8

" 8
8
8
8
7
8

Statistic
0.97092
14.3592
1.18858

t-Stat

6.373
5.889
4.432
2.670
3.397

0.815

-1.476

1 -Tailed
Critical MSD

1.761 0.0269
1.761 0.0212
1.761 0.0288
1.761 0.0296
1.761 0.0266

1.761 0.0512 f

1.761 0.0745
Critical Skew Kurt
0.929 -0.2157 -0.2372

15.0863
2.14479

TSstindicates significant differences

-

ToxCalcv5.0.17
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Test number 592-4 Freshwater Sediment Test •
Chironomus tentans

2/12/99

Actual p-values for comparisons showing significant differences,
calculated from the statistics returned by ToxCalc analysis

Survival Data i
i

Comparison
HC-S-19vs. HC-Ref-C
HC-S-24 vs. HC-Ref-C
HC-S-30 vs. HC-Ref-C
control vs. HC-Ref-C

HC-S-01 vs. HC-Ref-B
HC-S-04 vs. HC-Ref-B
HC-S-05 vs. HC-Ref-B
HC-S-07 vs. HC-Ref-B
HC-S-1 1 vs. HC-Ref-B
•HC-S-16VS. HC-Ref-B
HC-S-22 vs. HC-Ref-B
control vs. HC-Ref-B

Tstat
-1 .407
2.568
-2.177
-3.765

6.178
2.132
1.911
1.646
1.594

L 0.766
2.782
-2.244

i

i j

degrees of -
freedom *

14
14
13
14

14
14
14
14
14
14
14
14

tails
1
1
1
1

1
1
1
1

. 1
1
1

TDIST (=p)
#NUM!
0.011

#NUM!
#NUM!

0.00001
0.026
0.038
0.061
0.067 •
0.228
0.007

1 #NUM!
* (control replicates + treatment replicates - 2), except as noted

Growth Data

Comparison
HC-S-1 9 vs. HC-Ref-C
HC-S-24 vs. HC-Ref-B
HC-S-30 vs. HC-Ref-C
control vs. HC-Ref-C

HC-S-01 vs. HC-Ref-B "
HC-S-04 vs. HC-Ref-B
HC-S-05 vs. HC-Ref-B
HC-S-07 vs. HC-Ref-B
HC-S-1 1 vs. HC-Ref-B
HC-S-1 6 vs. HC-Ref-B
HC-S-22 vs. HC-Ref-B
control vs. HC-Ref-B

Tstat
1.67
1.526
2.474
-0.37

9.088
6.373
.5.889
4.432
2.67
3.397
0.815
-1 .476

degrees of
freedom *

14
14 •
13
14

tails
1
1
1
1

TDIST (=p)
0.059
0.075
0.014

#NUM!
|

7 1 0.00002
14
14
14
14
14
14
14

1
1
1
1
1
1
1

0.00001
0.00002
0.0003
0.009
0.002
0.214

#NUM!
* (control replicates +• treatment replicates - 2), except as noted
** heteroscedastic t-test; degrees of freedom=7

POPA0008482



Test Number: 592-4 Freshwater Sediment Test •
Chironomus tentans

2/12/99

Water Quality Data
JNAS | CLIENT

BKR SMPL IDESCRIP
1211866F
14|1868F
19I1864F
37
47
53

HC-S-11
HC-S-16
HC-S-07

1872F HC-S-22
1870F | HC-S-1 9
1873F ! HC-S-24

54M869F jHC-S-30
58M859F .
67|1858F
68
90
93

1857F
2185F

HC-S-01
HC-Ref-C
HC-Ref-B
Control

1863F IHC-S-05
96|1862F
12
14

1866F
1868F

19J1864F
37 1872F
47I1870F
53I1873F

HC-S-04
HC-S-1 1
HC-S-16
HC-S-07
HC-S-22
HC-S-1 9
HC-S-24

54I1869F HC-S-30
58
67
68

1859F HC-S-01
1858F HC-Ref-C
1857F i HC-Ref-B

90J2185F jControl
93J1863F jHC-S-05
96J1862F i HC-S-04
12J1866F
14M868F
19
37j

1864F
1872F

47I1870F
53|1873F
54
58
67
68
90

1869F
1859F
1858F
1857F
2185F

93I1863F
96M862F
12 1866F
14I1868F
19
37
47

1864F
1872F
1870F

53|1873F

HC-S-11
HC-S-16
HC-S-07
HC-S-22
HC-S-1 9
HC-S-24
HC-S-30
HC-S-01
HC-Ref-C
HC-Ref-B
Control
HC-S-05
HC-S-04
HC-S-11
HC-S-16
HC-S-07
HC-S-22
HC-S-1 9
HC-S-24

REPL
1
1

DAY
0
0

1 0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0

TEMP
22.7
22.7
22.6

DO
6.8
6.8
6.7

22.7! 6.2
22.7 1 6.9

COND pH
340 1 7.4j
330
330
340
320

22.8 1 6.9 330

7.3
7.3
7.3
7.5,

NH3
O.5
O.5
O.5

HARD IALK
110
110
110

80
80
80

O.5 110| 80
O.5 100| 80

7.4 <0.5 | 110| 80
OJ 22.8 6.8 j 330 7.4JO.5
0| 22.8 6.6 1 330
0
0
0
0
0
1
1
1
1
1
1
1

23.0
23.0
22.9
23.0
23.2
22.3
22.4
22.3
22.4
22.4
22.6
22.6

1 22.7

7.6
6.9
8.2
6.8
7.1
6.2
6.2
6.4
5.6
6.0
6.0
6.4

320
330
320
320
320

6.2|

7.4J 0.5
7.6 <0.5
7.4 1 0.5
8.0JO.5
7.4 O.5
7.4 O.5

100! 80
100 80
100! . 80
100
100
100
100

80
80
80
80

i
1 22.6) 6.2 1 | |
1 22.6 j 6.0
1
1
1
2
2
2
2

• 2
2
2
2
2
2
2
2
2
3
3
3
3
3

22.7
22.7
22.8

6.2
6.2
6.1

22.8 1 6.2 1
22.8
22.8
22.8
22.9
23.0
23.0
23.0
23.2
23.2
23.2
23.3
23.3
22.1
22.1
22.1
22.2
22.2

1 3 1 22.3

6.0
6.1
6.0
6.1
5.8
5.7
6.0
6.2
5.9
6.8
6.2
5.8
5.8
6.0
5.8
5.7
5.8
5.8

ii

UibO

I3WF

POPA0008483



Test Number: 592-4 Freshwater Sediment Test •
Chironomus tentans

2/12/99

i NAS
BKR ISMPL

54I1869F
58 1859F

CLIENT
DESCRIP
HC-S-30
HC-S-01

67|1858F HC-Ref-C
68

REPL
1
1

DAY | TEMP | DO |COND
3 22.3
3J 22.3

1 3 1 22.4
1857F HC-Ref-B 1

90J218.5F I Control
93!
96:
12:

1863F I HC-S-05
1862F i HC-S-04

1
1

5.6
6.0

PH

5.6|
3| 22.4J 5.6|
3| 22.4 1 5.0| i
3| 22.5 1 6.0

1 3i 22.6J 5.8i
1866F j HC-S-11 [ 1 4 22.4; 5.2J

1411 868F | HC-S-16 1
19M864F j HC-S-07 1
37] 1872F JHC-S-22 1
47I1870F
53M873F
54! 1869F
58J1859F
67|1858F
68M857F
90
93
96
12

2185F
1863F

HC-S-19
HC-S-24
HC-S-30
HC-S-01
HC-Ref-C
HC-Ref-B
Control
HC-S-05

1862F | HC-S-04
1866F

14J1868F
19
37
47

1864F

HC-S-11

1
1
1
1
1
1

l_ 1
1
1
1

HC-S-16 1
HC-S-07 1

NH3 HARD JALK

1

4j 22.4: 5.0I j
4 22.5 i 5.1
4 22.5! 4.9!
4l 22.5
4
4
4

22.6

I

4.4|
5.0|

22.6 1 4.6
22.5

4| 22.7
4J 22.6
4 1 22.6
4| 22.6
4| 22.7
5 22.5
5
5

5.2
4.6|
4.8
5.2
5.0|
5.3
4.8

22.5 i 4.4
22.5 1 4.6

. i

t
1

1872F iHC-S-22 1 5i 22.5J 5.0|
1870F

53I1873F
54 1869F
58M859F
67I1858F
68
90
93
96
12
14

1857F
2185F
1863F
1862F
1866F
1868F

19|1864F '
37|1872F
47I1870F
53I1873F
54
58

[1869F
1859F

HC-S-19 ! 1 5| 22.4J 4.6
HC-S-24 1 5 22.5! 4.7
HC-S-30
HC-S-01
HC-Ref-C
HC-Ref-B
Control
HC-S-05
HC-S-04
HC-S-1 1
HC-S-16
HC-S-07
HC-S-22
HC-S-19
HC-S-24
HC-S-30
HC-S-01

67|1858F ! HC-Ref-C
68I1857F
90I2185F
93
96

1863F

HC-Ref-B
Control
HC-S-05

1862F HC-S-04
12J1866F HC-S-11

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

5j 22.5
5 1 22.5
5
5
5
5
5
6
6
6

22.5
22.5
22.5
22.5
22.5
22.3
22.3
22.3

6 1 22.3
6
6
6
6
6

22.4
22.4
22.4
22.4
22.5

4.6
4.8

i

3.7|
4.4
3.5
5.6
5.1
5.5
5.5
5.5
52
5.4
5.4
5.5
6.2
5.5

6 1 22.5 1 5.2
6 1 22.5
6
6

22.6
22.7

7 1 22.2

4.5
5.6
5.2
4.5

'

i

I •
- i

i

-31 -
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Test Number 592-4 Freshwater Sediment Test •
Chironomus tentans

2/12/99

BKR
NAS | CLIENT |
SMPL IDESCRIP IREPL

14J1868F IHC-S-16
19|;1864F lHC-S-07
37|1872F HC-S-22
47J1870F HC-S-19
53J1873F JHC-S-24
54J1869F JHC-S-30
58!1859F IHC-S-01
67M858F | HC-Ref-C-

1
1
1

1

DAY
7
7
7

i
TEMPJDO ICOND

22.3
22.4
22.4

7 1 22.4

PH NH3
4.8| | |
4.8
4.8
4.8 1

1 7| 22.5J 4.8(
11 7 22.51 4.8
1J 7| 22.5 5.6

ii

HARD ALK

•

•
1| 7| 22.61. 5.0J j i

68M857F jHC-Ref-B j 1j 7j 22.6! 4.5 j j
90J2185F j Control | 1| 7i 22.6 j 4.5 \
93I1863F HC-S-05 \ 1
96J1862F
12 1866F
14
19

HC-S-04
HC-S-1 1

1868F |HC-S-16
1864F

37M872F
47
53
54
58
67

1870F
1873F
1869F
1859F
1858F

68M857F

HC-S-07
HC-S-22
HC-S-19
HC-S-24
HC-S-30
HC-S-01
HC-Ref-C
HC-Ref-B

1
1
1
1
1
1
1
1
1
1
1

90I2185F | Control | 1
93M863F j HC-S-05 | 1
96M862F HC-S-04 | 1
12I1866F
14J1868F

HC-S-1 1
HC-S-1 6

19|1864F JHC-S-07
37J1872F | HC-S-22
47|1870F
53
54

1873F
1869F

58|1859F
67
68
90
93
96
12

1858F
1857F
2185F
1863F
1862F
1866F

14M868F
19J1864F
37 1872F
47|1870F
53M873F
54I1869F
58 1859F
67I1858F

HC-S-19
HC-S-24
HC-S-30
HC-S-01
HC-Ref-C
HC-Ref-B
Control
HC-S-05
HC-S-04
HC-S-1 1
HC-S-1 6
HC-S-07
HC-S-22
HC-S-19
HC-S-24
HC-S-30
HC-S-01
HC-Ref-C

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

7 1 22.7
7 1 22.8

5.2
4.6

8| 22.5| 3.8
8 1 22.5
8
8
8
8
8
8

22.5
22.6
22.6
22.6
22.6
22.6

8 22.7
8 22.7
8 22.7
8 1 22.7
8
9

22.9
22.2

3.8
3.6
3.8
3.7
3.8
4.1
4.4
3.8
3.8
4.1 1

!
i i
I

'

'

•

! ! !
3.6! I ! J i
3.8
4.2

9! 22.3J 4.1
9
9
9
9
9
9
9
9
9
9
9

10
10
10
10
10
10
10
10
10

22.3
22.4
22.4
22.5
22.5
22.5
22.6

'22.6
22.5
22.7
22.8
22.1
22.1
22.1
22.1
22.1

4.1
4.2
4.0
4.1
3.9
4.3
4.0
3.9
4.0
4.3
4.0
6.0
5.6
5.5
5.6
6.0

340
340
340
350
350

22.3 1 5.7 1 350
22.3
22.3
22.5

5.7
5.9
6.2

340
340
350

i i I
I I

6.9
7.1
7.1
7.2

<0.5
<0.5
<0.5
<0.5

7.3|<0.5
7.3
7.3
7.4
7.4

<0.5
<0.5
O.5
<0.5

!
• i

I

i

80
100

80
80

IDOL 80

100| 80
100J 80
100J 80
100
100
100

80
80
80

POPA0008485
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Test Number: 592-4 Freshwater Sediment Test •
Chironomus tentans

2/12/99

;NAS
BKRiSMPL

68

CLIENT 1

DESCRIP REPUDAY
1857F |HC-Ref-B 1

90J2185F | Control
93
96

1863F
1862F

HC-S-05__,
HC-S-04

1
1
1

i
TEMP|DO |COND|pH

10 22.5
10 22.4

NHS IHARDIALK
5.6 i 350| 7.4|<0.5
6.2 360 1 7.6

101 22-5 5-7l 350I 7-4

10

Mean
SD

n
Max
Min

22.7 1 5.7

22.6 1 5.3
0.3
143

23.3
22.1

1.0
143
8.2
3.5

350 i 7.5

337 7.4
12| 0.2
26

360
320

26

<0.5
<0.5
<0.5

—
—

26

80i 80
100
100
100

100
7

80
80
80

80
0

26 1 26
8.0| 0.5| 110| 80
6.9| <0.5| 80 80

POPA0008486
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I NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
; - ACUTE TOXICITY TEST (ALL SPECIES)

,1
1 'I
T">

7 '

I
7 '"

I

Test No. Client QC- T&ST
Type (ranger inding.

Investigator___
_Test Length (hr).

STODY MANAGEMENT
Client:
Client's Study.Monitor:.
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: /JdKS£x£T~ ̂  k&s
Laboratory ' s Study Personnel :

Proj. Man. /Study Dir. '
QA Offic

Study Schedule:
Test Beginning: /»? - a '

TEST MATERIAL
Description:
NAS Sample No.:
Date of Collection:
Date of Receipt:
Temperature (°C):
Dissolved oxygen (mg/L):
Conductivity (-umhos/cm):

N Hardness (mg/L):
) Alkalinity (mg/L):

*-

2..
A.

_Test Ending:

DILUTION WATER
Description:
Date of Preparation/Collection: i'Z- t-> -f\
Water Quality: Cond. (umhos/cm) 'L-5~o Salinity (prat)
Hardness (mg/L as CaCO-,) *=? o Alkalinity (mg/L as
Treatirents: /}<!r4 te* 2 7.«/ /,^________,

PH

TEST ORGANISMS
Species:
Source:

Age :

Acclimation Data:
Date

Mean
S.D.

Temo CO

, i

20,5"

La

CO (ma/L), PK

•5,0

!&=;/Cond

•25.)

O.y

Ccnments

H-z A *
A- /><T

- 1 - Rev. 2/97
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NORTHWESTERN. AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. Client" 7g-J7~~ .Investigator.

TEST PROCEDURES AND CONDITIONS .— / ,
Test concentrations: (50% series reccnroended) /&.• r-5~, S > 2-5^, /. 2-S~3 0~4 JL.

Test chambers: ? Or* t- Test volume:_ - -

Replicates/treatment: £2*} /&
Test water chances :

__

Organisms/treatment:
Aeration during test:
photoperiod:

JO

Duration: 24-hr, 48-hr, <£&-&£/ Renewal:.
Beaker placement: Stratified randoniaation

Randomization chart:____________________

1.0

s
2,5 1.5-

0

1C

1C *
1.75
2-5"
ID

/G

5-

/ Q

2.5

/C

I.1S"

5"

/o

A

0
/O

MISCELLANEOUS NOTES

fa" M-K C / '
C *(,'<

<ro

C

o

'TK-.

- 2 - Rev. 2/97

POPA0008495



INORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. eM'-q't\ Client, _Investigator_

rr o
Cone.

2̂
3. 5"
_4_.
5_:
6.

DAY 1 (\~2J<=\
Cone.

r
2.
3̂
4 z-
1̂
6.

Terro. DO
f m a L )

Sal.
fpot)

Cond. pH
(umh/cm) !

Hard.! Alk.
(ma/L) i (ma/L)

I G C

Survivors
B

iC

iC
JO

Terro. EO
(ma/L)

Sal.
(ppt)

Conci.
(umh/cm)

PH Hard.
(ma/L)

Alk.
(ma/L)

Survivors
A B

10
(O

DAY 2 ( f L / ; Q / (ft?
Cone.

2.

.: 20

^K ^

«L> •'

B̂

I
I
I
I
i
I
i

6. ff

DAY 3
Cone.

f
JL
o
i
_4_.
jL
6.

r
/-2-r

cr

Temp.
CO

EO
(ma/L)

Sal.
(ppt)

Cond.
(umh/cm)

PK Hard.
(im/L)

Alk. ! Survivors
(ma/D! B

-3

!0

TerrD.
CO

DO
(ma/L)

Sal .
(pet)

Cond.
(umh/cm)

pH i Hard., Alk. ! Survivors
frra/L) (ma/L) A

ID

DAY 4 (l3-/f2. A/fr) 4.̂ "!- ______________________
Cone. ! Temp. ! DO ! Sal. ,' Cond. ! pH

M/L ) ; CO !(nrr/L) ! (ppt) I (umh/cm) ! ^
1. ";o ! 2?.S- ! "^.^ ! /MUo-ft-G !^^
2. Jo" ! 2?.^ ! 3.1- ! / ! rIScC ! 1.1
T. "T ! l?.̂  ! ~3.^ 7 ! Ss-cAO ! ^

-^ .fa
Hard.

CTO/L)
•?*<!,

/
5. ! 12. "7,4
6.

Alk. Survivors
(iro/L)! A.

^
B

*<»&)
1G

Remarks:

POPA0008496

- 3 - Rev. 2/97



Acute 96-hr Toxicity Test-96 Hr Survival
Start Date:
End Date:
Sample Date:
C1' — <jients:

Jc-gm/L
D-Control

1.25
2.5

5
7.5
10

Conc-gm/L
D-Control

1.25
2.5
*5

7.5
10

12/8/98 15:00
12/12/98

1
1.0000
0.8000
0.7000
0.5000
0.0000
0.0000

Mean
1.0000
0.8000
0.7000
0.5000
0.0000
0.0000

Hypothesis Test (1-tail

17:00

• f

N-Mean
1.00.00
0.8000
0.7000
0.5000
0.0000
0.0000

, 0.05)
Fisher's Exact Test

P -•meter
\_ 3

Intercept
I oOix

Point
EC01
EC05
EC10
EC15
EC20
EC25
EC40

_EC50
EC60
EC75
EC80
EC85
EC90
EC95
EC99

Value
3.15751
3.43202

Probits
2.674
3.355
3.718
3.964
4.158
4.326
4.747
5.000
5.253
5.674
5.842
6.036
6.282
6.645
7.326

SE
0.73631
0.47768

gm/L
0.5752

0.94548
1.23229
1.47347
1.6984

1.91854
2.SQ825

(̂ 3/137?£
£77417
5.13097
5.79604
6.68081
7.98839
10.4116
17.114

Test ID:
Lab ID:
Protocol:

999-981 Sample ID: REF-Ref Toxicant
ORNAS-Northwestem Aquat Sample Type: KCL-Potassium chloride
EPAF 91 -EPA Freshwater Test Species: CT-Chironomus tentans

Not Fisher's 1 -Tailed Number Total
Resp Resp Total N Exact P Critical . Resp Number

0 10 10 1 0 10
2 8 10 1 0.2368 0.0500 2 10
3 7 10 1 0.1053 0.0500 3 10
5 5 10 1 0.0163 0.0500 5 10

NOEC
2.5

10 0 10 1
10 0 10 1

LOEC ChV TU
5 3.53553

Maximum Likelihood-Probit

10 10
10 10

95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter /
1.71435
2.49577

4.60068 0 6.11365 7.81472 0.11
4.36828

1 .U

95% Fiducial Limits n 0

0.11154
0.27358
0.43892
0.60147
0.77001
0.94861
1.56955
2.07274
2.66135
3.7629

4.23287
4.80849
5.58682
6.88537
9.96824

1.09679
1.57075 0.8
1.91291 Q7

2.19346 /
2.45373 . g °-6 ' /
2.71052 . §0.5 /
3.56092 ' « / /
4.3017 S. QA . /
5.3448 0.3 / L
8'2169 02 J\

9.94062 / //
12.532 . 0.1 / //

16.9482 0 0 ' -~"""X^ ''
26.8687 fl 1 1

65'1943 Dose

0.49659 0.31671 5

I'*/' /-^

/ /»T
I

10 100
gm/L

.J ToxCalc vS.0.17

POPA0008497



1
I
I

T "

T f

? '•

v t

•r '

I

» <

I

I

i
i
i
iii
i

Test: AT-Acute 96-hr Toxicity Test Test ID: 999-981
Species: CT-Chironomus tentans Protocol: EPAF 91-EPA Freshwater
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride
Start Date: 12/8/98 15:00 End Date: 12/12/98 17:00 Lab ID: ORNAS-Northwestern Aquatic Sciences

'Pos ID
1
2
3
4
5
6

Reo
1
1
1
1
1
1

Group
D-Control

1.250
2.500
5.000
7.500

10.000

Start
10
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Chironomus tentans - 96 hr reference toxicant test - all points
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Summary of Sediment Data Findings
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RECEIVED

JUN 2 7 2003
Environmental Cleanup Office

Columbia
Analytical
ServicesINC

An Employee-Owned Company

HART CROWSER INC.
MAY 15 2000
Portland Office

INC.

July?, 1999 Service Request No: K9904280

Howard Cumberland
Hart Crowser, Inc.
Five Centerpointe Drive, Suite 240
Lake Oswego, OR 97035

Re: Port of Portland Terminal 4

Dear Howard:

Enclosed is a report that summarizes the hydrocarbon differentiation analyses performed on
samples collected at Port of Portland Terminal 4. The report presents a summary of the study, a
detailed report of the preliminary investigation in which the analytical procedures were tested, and
a detailed report of the site investigation. For your reference, these analyses have been assigned
our service request number K9904280.

Please call if you have any questions. My extension is 246.

Respectfully submitted,

Columbia Analytical Services, Inc.

Uoe Wiegel
Organic Lab Manager

JW/klg Page 1 of
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COLUMBIA ANALYTICAL SERVICES, INC.- .

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request No.:
Date Received:

K9904280
10/14-16/98

CASE NARRATIVE

Overview

The data presented in this report is a summary of pencil pitch and diesel results for samples delivered and analyzed
under three service requests: K9807097, K9807115, and K9807169. Table 1 is a summary of the results.

The concentrations of pencil pitch and diesel were obtained using a variety of techniques. Most of the pencil pitch
values were calculated using a sum of the HP AH concentrations measured by 8270 SIM. This data was originally
reported as "Base Neutral and Acid Semivolatile Organic Compounds". The HPAHs used in the calculation of
pencil pitch are those prescribed in the "LCRMA Dredge Material Evaluation Framework", Draft, 1998. For
samples HC-S-12, HC-S-23, HC-S-36, HC-S-40. HC-S-19, and HC-S-31, pencil pitch was also calculated using a
sum of the HP AH concentrations measured by GC/MS SIM. However, the analyses were performed as part of a
fingerprinting evaluations performed independent of the RI at the site. The same HPAHs were used in calculating
the pencil pitch concentrations. For samples HC-S-10, HC-S-15, HC-S-17, HC-S-27, HC-S-29, HC-S-18, and HC-
S-21, pencil pitch was measured using NWTPH-Dx. It was necessary to use multiple sources of pencil pitch
measurements because the samples were not all subjected to the same battery of analytical test procedures.

Diesel concentrations were determined using two different analytical techniques. All samples for which diesel was
included as an analyte of concern were analyzed by NWTPH-Dx. A subset of 21 samples were selected for a more
detailed hydrocarbon analysis that included fraclionation into aliphatic and aromatic components. The aliphatic
fraction was analyzed by GC/FID for specific alkane hydrocarbons including CIO - C40 normal alkanes, pristane,
and phytane. The results of this analysis were used to identify diesel contribution to the total hydrocarbon content
in the sediments and to calculate the amount of diesel detected. The aromatic fraction was analyzed by GC/MS
SIM for PAHs and their alkylated homologs. As previously mentioned in the preceding paragraph, this data was
used to identify pencil pitch contribution to the total hydrocarbon content in the sediments and to calculate the
amount of pencil pitch detected.

A more detailed description of these techniques is provided below.

Preliminary Investigation

A detailed analysis of the two primary sources of hydrocarbons at the site was conducted in April, 1998. The
hydrocarbon products analyzed were T4 Diesel (collected from the pipeline at the site) and pencil pitch. Results of
this investigation were originally summarized in a report titled "Differentiation of Pencil Pitch and Fuel Oils at
Terminal4, Port of Portland, Portland Oregon: Preliminary Investigation".

The analyses included GC/FID for aliphatic hydrocarbons and GC/MS SIM for PAHs and their alkylated
homologs. This data was used to develop fingerprint characteristics for each hydrocarbon product and to establish
correlation factors for calculating concentrations of each product based on measured concentrations of key
indicator compounds specific to each hydrocarbon product. Results of this study are summarized in tables 2-5.

insoo1
O
Q.

The significant fingerprint characteristics for each hydrocarbon product are discussed below. 000i'2^ _
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Table 1: Summary of Pencil Pitch and Diesel Results for Terminal 4 Sediments (mg/Kg).

Sample Name
HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2
HC-VC-104
HC-VC-11-S1
HC-VC-11-S2
HC-VC-22-S1
HC-VC-22-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101
HC-S-10
HC-S-11
HC-S-12
HC-S-13
HC-S-14
HC-S-15
HC-S-16
HC-S-17
HC-S-22
HC-S-23
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S-27
HC-S-28
HC-S-29
HC-S-35

Lab Code
K9807097-001
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-011
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807097-038
K9807097-039
K9807097-040
K9807 115-001
K9807 115-002
K9807 115-003
K9807 115-004
K98071 15-005
K9807 115-006
K9807 11 5-007
K9807 115-008
K9807 115-009
K9807 115-0 10
K9807 115-0 11
K9807 115-0 12
K9807115-013
K9807 115-0 14
K9807 115-0 15
K9807 115-0 16
K98071 15-017
K9807 115-0 18

Pencil
Pitch1

-
-
-
-
-
-
-
-
-
-
-
-

•
,.

- '
-
-
-
-
-
-
-
-
-
-
-
-
-
-

960
-
-
-
-

350
-

1100
-
-
-
-
-
-

1400
-

910
-

Pencil
Pitch1

385
166
1920
938
23
21
47
703
1400
26
ND
385
422
48
ND
80
54
906

2000
7730
7620
2940
1350
963
763
1240
894
1080
1260

-
1230

-
551
630
-

1130
-

449
-

4320
1930
157
289

-
384
-

170

Pencil
Pitch3

•

-
-

• -
-
-
-
-
-

•
-
-
-
-
-
-
-
-
-
-
-
-
-
.
-
-
-
-
-
-

647
-
-
-
-
-
-

573
-
-
-
-
-
-
-
-

Diesel4
nr
nr
nr
nr

<25
nr
nr

<100
<100

nr
nr
nr
nr
nr
nr
nr
nr
nr
nr
-
-
-
-
-
-
-

<100
<100
<100
<100
<100

-
<100
<100
<100

-
<100
<100

-
-

<25
-

<100
<100
<100
<100
<100

Diesel5
nr
nr
nr
nr
-

nr
nr
-
-

nr
nr
nr
nr
nr
nr
nr
nr
nr
nr

779
87

<50
183
115
135
106
-
-
-
-
-

77
-
-
-

115
-
-

58
77
-

962
-
-
-
-
- POPA0007456
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Table 1 : Summary of Pencil Pitch and Diesel Results for Terminal 4 Sediments (mg/Kg).

Sample Name
HC-S-37
HC-S-32
HC-S-33
HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-44
HC-S-43
HC-S-42
HC-S-41
HC-S-18
HC-S-19
HC-S-20
HC-S-21
HC-S-31
HC-S-30

Lab Code
K98071 15-019
K98071 15-020
K9807 115-021
K9807 169-001
K9807 169-002
K9807 169-003
K9807 169-004
K9807 169-005
K9807 169-006
K9807169-007
K9807 169-008
K9807169-009
K9807169-012
K9807169-013
K9807169-014
K9807 169-015
K9807 169-0 16
K9807 169-0 17

Pencil
Pitch1

-
-
-
-
-
-
-
-
-
-
-
-

2600
-
-

1800
-
-

Pencil
Pitch1

88.7
130
-

20.9
100
-

727
3360
84.1
101
1220
1710

-
-

1600
-
-

319

Pencil
Pitch3

-
-

131
-
-

195
-
-
-
-
-

.
-

8430
-
-

57.6
-

Diesel4
<100
<100

-
-
-

.
-
-

<100
<100
<100
<100
<100

-
<100
<100

-
-

Diesel5
-
-

212
96
375
<50
<50
<50

-
-
-
-
-

<50
-
-

<50
<50

Notes
1
2
3

4
5

nr

Pencil Pitch measured by N\VTPH-Dx.
Pencil Pitch calculated as a function of LCRMA HPAHs using the BNA extract for analysis.
Pencil Pitch calculated as a function of LCRMA HPAHs + alkylated homologs of fluoranthene,
pyrene and chrysene. The aromatic fraction of the NWTPH-Dx extract was used for the analysis.
Diesel measured by NWTPH-Dx.
Diesel calculated as a function of Pristane and Phytane. The aliphatic fraction of the NWTPH-Dx
extract was used for the analysis,
not reported

I
I
I
I
I
I
I Page 2
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Table 2: Concentration of PAHs and TPH as n-Alkanes in standard solutions of T4 Diesel
and Pencil Pitch (standard concentration @ 5000 ppm; results presented as ug/ml).

Analyte
Naphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)Perylene

LPAHs
HPAHs
Total PAHs
TPH as n-Alkanes

T4 Diesel
<0.10
<0.10

0.16
0.13
0.74

1.2
<0.10
<0.10
<0.10
<0.10

0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10

2.23
0.10
2.33
4100

Pencil Pitch
0.10
<0.,10

1.9
0.72

1.6
24
4.9
72
62
39
47
39
34
54
49
10
42

33.12
448.00
481.12

761

Table 3: Percent PAHs found in T4 Diesel and Pencil Pitch.
Analyte Group
%PAH
%LPAH
%HPAH

T4 Diesel
0.05
0.04

0.002

Pencil Pitch
9.62
0.66
8.96

Table 4: Percent PAHs found in T4 Diesel and Pencil Pitch normalized to TPH as n-Alkanes*.
Analyte Group
%PAH
% LPAH
%HPAH

T4 Diesel
0.06
0.05

0.002

Pencil Pitch
63.2
4.35
58.9

a) These values indicate the percent PAH relative to the extractable TPH present in the standard.

POPA0007458



Table 5: Summary of Correlation Factors Used to Calculate Hydrocarbon Components in the
Sediments.
Hydrocarbon
Component

Pencil Pitch

Diesel

Determinant

LCRMA HPAHs

Pristane + Phytane

Correlation
Factor

10.1

96.2

Function

multiply

multiply

Comment

pencil pitch calculated as a function of
the sum of high molecular weight PAHs
Diesel calculated as a function of the
sum of pristane plus phytane
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^Client:
^Project:

Sample Matrix:

Sample Name

HC-VC-18-S1
HC-VC-18-S2
HC-VC-7-S1
HC-VC-7-S2
HC-VC-13-S1
HC-VC-13-S2

^C-VC-104
MC-VC-11-S1
^C-VC-11-S2

HC-VC-22-S1
HC-VC-22-S2
HC-VC-27-S1
HC-VC-27-S2
HC-VC-32-S1
HC-VC-32-S2
HC-VC-39-S1
HC-VC-39-S2
HC-VC-42-S1
HC-VC-42-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04

a

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Pencil Pitch
GC/MSSIM1-b

Units: mg/Kg (ppm)
Dry Weight Basis

Analyte:
Method Reporting Limit:

Lab Code

K9807097-001 -
K9807097-002
K9807097-004
K9807097-005
K9807097-007
K9807097-008
K9807097-011
K9807097-013
K9807097-014
K9807097-016
K9807097-017
K9807097-019
K9807097-020
K9807097-022
K9807097-023
K9807097-025
K9807097-026
K9807097-028
K9807097-029
K9807097-031
K9807097-032
K9807097-033
K9807097-034

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Total HP AH
0.5

38.1
16.4
190
92.9
2.26
2.07
4.70
69.6
139

2.56
ND
38.1
41.8
4.72
ND
7.96
5.33
89.7
198
765
754
291
134

K9807097
10/12-13/98 .
10/14/98
10/19-27/98
11/27-12/6/98

\

Pencil Pitch
5

385
166

1920
938
23
21
47
703
1400
26
ND
385
422
48
ND
80
54
906
2000
7730
7620
2940
1350

Results from this analysis were originally reported as "Base Neutral/Acid Semivolatile Organic Compounds".
Pencil Pitch results have been calculated as a funtion of Total HPAHs identified in the samples (correlation •

b

•̂ y
. Approved Bv: 4r/' r*

JA/102W4 /
07WTPHCJW1 - r?H« }

factor = 10.1). .

Total HP AH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge
Material Evaluation Framework. Draft, 1998.

' /^~^f / -/Date: S*/*>/T}
f

,

POPA0007461
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Analytical Report

Pencil Pitch
GC/MSSIM0

Units: mg/Kg (ppm)
Dry Weight Basis

Service Request: K9807097
Date Collected: 10/12-13/98
Date Received: 10/14/98

Date Extracted: 10/19-27/98
Date Analyzed: 11/27-12/6/98

Sample Name

HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101

Analyte:
Method Reporting Limit:

Lab Code

K9807097-035 '
K9807097-036
K9807097-037
K9807097-038
K9807097-039
K9807097-040

Total HPAH
0.5

95.3
75.5
123
88.5
107
125

Pencil Pitch
5

963
763
1240
894
1080
1260

Results from this analysis were originally reported as "Base Neutral/Acid Semivolatile Organic Compounds".
Pencil Pitch results have been calculated as a funtion of Total HPAHs identified in the samples (correlation
fector=10.1).
Total HPAH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge
Material Evaluation Framework, Draft, 1998.

Approved By:
1A/102094

07W7PHCJW1

Date: 3L
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I
I
I
I
I
I
I
I
I

'Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/23/98
Date Analyzed: 12/1-2/98

Pencil Pitch
GC/MSSIM*

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name

HC-S-11
HC-S-13
HC-S-14
HC-S-16
HC-S-22
HC-S-24

:C-S-102
HC-S-25
HC-S-26
HC-S-28
HC-S-35
HC-S-37
HC-S-32

Analyte:
Method Reporting Limit:

Lab Code

K9807115-002 '
K9807115-004
K9807115-005
K9807115-007
K9807115-009
K9807115-011
K9807115-012
K9807115-013
K9807115-014
K9807115-016
K9807115-018
K9807115-019
K9807115-020

Total HPAH
0.5

122
54.6
62.4
112
44.5
428
191
15.5
28.6
38.0
16.8
8.79
12.9

Pencil Pitch
5

1230
551
630
1130
449

4320
1930
157
289
384
170
88.7
130

Approved By:
2A/1020M

07113PHCJW5 -*?IW V1V9V

Results from this analysis were originally reported as "Base Neutral/Acid Semivolatile Organic Compounds".
Pencil Pitch results have been calculated as a funtion of Total HPAHs identified in the samples (correlation
factor = 10.1). . .
Total HPAH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge '.
Material Evaluation Framework, Draft, 1998. .

POPA0007463
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Analytical Report

Pencil Pitch
GC/MSSI\rb

Units: rag/Kg (ppm)
Dry Weight Basis

Service Request: K9807097
Date Collected: 10/12-15/98
Date Received: 10/14-16/98

Date Extracted: 10/23/98
Date Analyzed: 1/11-12/99

Sample Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-12
HC-S-16
HC-S-23
HC-S-24
HC-S-25
HC-S-33
HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-19
HC-S-31
HC-S-30

Analyte:
Method Reporting Limit:

Lab Code

K9807097-031 -
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807115-003
K9807115-007
K9807115-010
K9807115-011
K9807115-013
K9807115-021
K9807169-001
K9807169-002
K9807169-003
K9807169-004
K9807169-005
K9807169-013
K9807169-016
K9807169-017

Total HPAH
0.5

497
303
204
96.9
76.4
67.1
77.1
64.1
106
56.6
317
1.7

13.0
1.2
7.4
19.3
45.4
129
835
5.7

30.8

Pencil Pitch
5

5020
3060
2060
979
772
678
779
647
1070
572
3200
17.2
131
12.1
74.7
195
459
1300
8430
57.6
311

Approved By:
2A/1020M

07W7PHCJW!

Results from this analysis were originally in the document titled "Differentiation of Pencil
Pitch and Diesel Fuel at Terminal 4, Port of Portland, Portland Oregon: Site Investigation". Pencil Pitch
results have been calculated as a fruition of Total HPAHs identified in the samples (correlation factor = 10. 1). .
The analyses were performed on the aromatic fractions of the NWTPH-Dx extracts. •
Total HPAH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge

rial Evaluation Framework, Draft, 1998.
POPA0007464

Date:
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COLUMBIA ANALYTICAL SERVICES, INC.

i^Rrii
Analytical Report

lent:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Pencil Pitch
GC/MSSIM0'

Units: rag/Kg (ppm)
Dry Weight Basis

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/19-27/98
Date Analyzed: 1/11-2/12/99

I

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38

!-S-44
:-S-43
:-S-42

HC-S^tl
HC-REF-B
HC-REF-C
HC-S-19
HC-S-20
HC-S-30
HC-WS-01-M
HC-WS-03-B
HC-RB-100
HC-RB-101

Analyte:
Method Reporting Limit:

Lab Code

K9807169-001 -
K9807169-002
K9807169-003
K9807169-004
K9807169-005
K9807169-006
K9807169-007
K9807169-008
K9807169-009
K9807169-010
K9807169-011
K9807169-013
K9807169-014
K9807I69-017
K9807169-018
K9807169-023
K9807169-024
K9807169-025

Total HP AH
0.5

2.07
9.91
16.6
72.0
333
8.33
10.0
121
169
ND
ND
471
158
31.6
ND
ND
ND
ND

Pencil Pitch
5

20.9
100
168
727
3360
84.1
101
1220
1710
ND
ND

4760
1600
319
ND
ND
ND
ND

I

I

I
Approved By

• ZA/102094

Results from this analysis were originally reported as "Base Neutral/Acid Semivolatile Organic Compounds"
Pencil Pitch results have been calculated as a funtion of Total HPAHs identified in the samples (correlation
factor = 10.1). •
Total HP AH was calculated as the sum of high molecular weight PAHs as listed in the LCRMA Dredge
Material Evaluation Framework, Draft, 1998.

POPA0007465
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Diesel and Pencil Pitch
NWTPH-Dx*

Units: rag/Kg (ppm)
Dry Weight Basis

Service Request: K9807097
Date Collected: 10/12-13/98
Date Received: 10/14/98

Date Extracted: 10/23/98
Date Analyzed: 10/26-31/98

Sample Name

HC-VC-13-S1
HC-VC-11-S1
HC-VC-11-S2
HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-08
HC-S-09
HC-S-101

Analyte:
Method Reporting Limit:

Lab Code

K9807097-007 -
K9807097-013
K9807097-014
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807097-038
K9807097-039
K9807097-040

Diesel
25

ND
<100(B)
<100(B)

2100
<200(B)
<100(B)

640
550
440
400

<100(B)
<100(B)
<100(B)

Pencil Pitch
25

102
1500
2300
11000
5200
3600
2200
1600
1900
1800
1900
3000
1900

a
B

Results from this analysis were originally reported as "SemrvolatUe Petroleum Products"
The MRL is elevated because of matrix interferences.

. r—i

Approved By:
IA/102094

Date:

POPA0007466
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Diesel and Pencil Pitch
NWTPH-Dx'

Units: mg/Kg (ppm)
Dry Weight Basis

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 11/2-3/98

Sample Name

I
1
HI •'

i
i
i
i
i
i

HC-S-10
HC-S-11
HC-S-12
HC-S-13
HC-S-14
HC-S-15

KC-S-16
ftc-S-17
HC-S-22
HC-S-23
HC-S-24
HC-S-102
HC-S-25
HC-S-26
HC-S-27
HC-S-28
HC-S-29
HC-S-35
HC-S-37
HC-S-32
HC-S-33

a
B

Analyte:
Method Reporting Limit:

Lab Code

K9807115-001 .
K9807115-002
K9807115-003
K9807115-004
K9807115-005
K9807115-006
K9807115-007
K9807115-008
K9807115-009
K9807115-010
K9807115-011
K9807115-012
K9807115-013
K9807115-014
K9807115-015
K9807115-016
K9807115-017
K9807115-018
K9807115-019
K9807115-020
K9807115-021

Diesel
25

<100(B)
<100(B)

360
<100(B)
<100(B)
<100(B)

410
<100(B)
<100(B)
<100(B)
<100(B)

ND
960

<100(B)
<100(B)
<100(B)
<100(B)
<100(B)
<100(B)
<100(B)

230

Pencil Pitch
25

960
750
1500
600
310
350
1700
1100
1100
1700
4500
2100

<300(B)
560
1400
1100
910
580

<100(B)
860

<200(B)

Results from this analysis were originally reported as "Semivolatile Petroleum Products".
The MRL is elevated because of matrix interferences.

I

I

Approved By:
2A/1EOM

07I13PHCJW3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Diesel and Pencil Pitch
NWTPH-Dx1

Units: mg/Kg (ppm)
Dry Weight Basis

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 11/3-4/98

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-44
HC-S-43
HC-S-42
HC-S-41
HC-S-18
HC-S-19
HC-S-20
HC-S-21
HC-S-31
HC-S-30

Analyte:
Method Reporting Limit:

Lab Code

K9807169-001 -
K9807169-002
K9807169-003
K9807169-004
K9807169-005
K9807169-006
K9807169-007
K9807169-008
K9807169-009
K9807169-012
K9807169-013
K9807169-014
K9807169-015
K9807169-016
K9807169-017

Diesel
25

<100(B)
480

<100(B)
<100(B)
<100(B)
<100(B)
<100(B)
<100(B)
<100(B)
<100(B)

ND
<100(B)
<100(B)
<100(B)
<100(B)

Pencil Pitch
25

<100(B)
<200(B)

770
1200
2100

<100(B)
720
1800
2400
2600
14000
3700
1800

<100(B)
880

a
B

Results from this analysis were originally reported as "Semivolatile Petroleum Products".
The MRL is elevated because of matrix interferences.

Approved By:

POPA0007468
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

"Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/12-15/98
Date Received: 10/14-16/98

Date Extracted: 10/23-28/98
Date Analyzed: 1/14-15/99

Diesel
GC-FTD"

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name

Analyte:
Method Reporting Limit

Lab Code

Pristane 4- Phytane
0.5

| . HC-S-01
HC-S-02

1' HC-S-03
HC-S-04
HC-S-05

m • HC-S-06
• AlC-S-07

ÎC-S-12
m . HC-S-16
• HC-S-23
* HC-S-24

, HC-S-25
• HC-S-33
* ' HC-S-36

, HC-S-34
• HC-S-40
• ' HC-S-39

HC-S-38

I HC-S-19
• HC-S-31

HC-S-30

1

1 '

1

Approved By:

I IA/KOTM
«7W7?HCJW1 -^yi

K9807097-031 - 8.
K9807097-032 0.!
K9807097-033 Nl
K9807097-034 1.!
K9807097-035 1.:
K9807097-036 1.-
K9807097-037 1.
K98071 15-003 0.;
K98071 15-007 1.;
K9807115-010 O.i
K9807115-011 O.l
K9807115-013 1(
K9807 11 5-021 2.:
K9807169-001 U
K9807169-002 3.
K9807 169-003 Nl
K9807 169-004 Nl
K9807 169-005 Nl
K9807169-013 Nl
K9807 169-0 16 Nl
K9807 169-0 17 Nl

Results from this analysis were originally summarized in the do
Pitch and Diesel Fuel at Terminal 4, Port of Portland, Portland (
results have been calculated as a funtion of Pristane + Phytane it
factor = 96.2). The analyses were performed on the aliphatic frai

/

<&Snv«.

A

Diesel
50

779
87
ND
183
115
135
106
77
115
58
77
962
212
96
375
ND
ND
ND
ND
ND
ND

Date:

POPA0007469
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Differentiation of Pencil Pitch and Fuel Oils at Terminal 4,
Port of Portland, Portland Oregon: Preliminary Investigation

Abstract:

Characterization analyses were performed on site specific standards (diesel and pencil
pitch) collected at Terminal 4, Port of Portland, Portland Oregon. The goal of the
investigation was to fully characterize the hydrocarbon constituent in the samples, to
identify unique indicator compounds s'pecific to each product, and to evaluate potential
differentiation techniques that could later be applied to sediment analysis at the site.
Polynuclear Aromatic Hydrocarbon (PAH) fingerprints were established for each product.
Data was used to develop an identification model capable of differentiation between pencil
pitch and fuel oil products. A mixing curve was analyzed and plotted to estimate the
percent diesel in a mixture of pencil pitch and diesel. The accuracy of the mixing curve
was evaluated for usefulness in estimating percentages of component products of
mixtures. The investigation suggests that positive identification of individual component
products is possible and that determination of relative contribution of each component can
be achieved in standards. An analytical approach for processing and evaluating field
samples is suggested.

Analytical Testing:

Two site specific standards were prepared from samples collected at Terminal 4.
Standards were made by accurately weighing an aliquot of each sample and diluting to a
known volume with methylene chloride. Standards were prepared at 5000 parts per
million (ppm).

Sample MW-14 (diesel) was completely miscible in solvent. Pencil Pitch contained a
significant insoluble fraction. For purposes of establishing a concentration for the Pencil
Pitch standard, the total weight was used rather than soluble weight. This approach allows
a determination of total pencil pitch as opposed to soluble pencil pitch.

The standards were analyzed for total petroleum hydrocarbons (quantified using an alkane
composite standard) using NWTPH-Dx. Analyses were performed before and after acid/
silica gel clean-up to determine if the samples contained a significant biogenic fraction.

POPA0007471
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Following TPH analysis, a potion of each standard was back extracted into pH 12 water
to remove acid compounds. This fraction was pH adjusted, extracted with methylene
chloride and analyzed using EPA Method 8270 for phenolics and tentatively identified
compounds (TICs). The remaining standard was fractionated on a silica gel column into an
aliphatic (Fl) fraction, an aromatic (F2) fraction, and a polar (F3) fraction. The aliphatic
fraction was analyzed by GC/FID for alkane hydrocarbons. The aromatic fraction was
analyzed by 8270 (base-neutral targets and TICs) and for PAHs and alkylated homologs
by GC/MS SIM The polar fraction was analyzed by 8270 (base-neutral targets and TICs).

In addition to site specific standards, three fresh petroleum products were analyzed: Fresh
Diesel, Commercial Grade Bunker C, #6 Fuel Oil. These standards were analyzed to
provide reference information.

Results:

Data has been summarized in Table 1 and in the following analytical reports. From this
data, a product identification model has been developed that systematically evaluates the
chemistry data to determine the nature.of hydrocarbon content in a sample. This model has
been included in Appendix A.

The TPH analysis of Sample MW-14 indicates a weathered diesel pattern. The sample
quantified at 82% of true value against an alkane composite standard. MW-14 is 43%
aliphatic hydrocarbon. The sample has a prominent unresolved complex mixture (40% of
the TPH). The normal alkane peaks are completely weathered or degraded but of the
sample. The predominant resolved peaks include pristane and phytane, in addition to
several unidentified C12 - CIS isoprenoids.

The TPH analysis of Pencil Pitch indicates discrete peaks eluting in the high molecular
weight PAH range. The sample quantified at 15% of true value against an alkane
composite standard. Pencil Pitch has no aliphatic (Fl) fraction. The soluble portion of the
sample is mostly discrete PAH

Analysis of the acid fraction by 8270 for phenols confirms that no significant phenolic
indicator compounds are present in either of the two samples. This would allow for a
determination of potential biases imposed by creosote by inclusion of an option in the
analytical plan for phenols (if creosote is expected to be present in the sediment samples).

Analysis of the base-neutral aromatic and polar (F2 and F3) fractions by 8270 indicates
that PAHs are the predominant aromatic constituents for both samples, with no significant
chromatographable polar constituents.

Analysis of the base-neutral aromatic (F2) fraction by GC/MS SIM indicates significant
differences between individual PAH compounds in MW-14 and Pencil Pitch. This data'
was used to generate PAH fingerprints that graphically distinguish the two products. • "• •
Fingerprints have been included in Appendix B.

POPA0007472
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Data Analysis:

Data analysis involved three primary evaluations:

1. Analytical results were evaluated for relative percentages with respect to Total
Petroleum Hydrocarbon, Aliphatic Hydrocarbons (Fl fraction), and PAHs. Relative
percentages are summarized in Table 1. These relations were used in creating a model
to evaluate samples. The model provides a systematic approach to identify individual
products of concern or to identify when product mixtures are suspected.

2. PAH fingerprints were identified by charting relative percentages of individual PAH
compounds.

3. A mixing curve was created using known amounts of each standard. The curve
appears to be determinative with respect to identifying the amount of diesel present in
a product mixture. The curve's accuracy was tested by comparing estimated values
predicted by the curve to known product ratios in the standards. Accuracy was further
tested by comparing predicted results to calculated values using key indicator
compounds unique to each sample.

Discussion

The product identification model is able to differentiate individual products and can
determine the presence of product mixtures. For the standards analyzed, the model was
able to accurately identify each product type. Using the model to determine the presence
of product mixtures in sediment samples provides a systematic approach to evaluating site
chemistry. If product mixtures are suspected based on a preliminary review of the FID
chromatograms, the model becomes a useful tool to validate this qualitative review.
Furthermore, if a product mixture is not identified, the model should provide additional
documentation that the qualitative evaluation of the FID chromatograms accurately
identified the hydrocarbon product in the samples.

PAH fingerprints provide good graphical representation of the major differences between
diesel, residual fiiel oil and pencil pitch. Pencil pitch and diesel are distinctly different with
respect to the PAH distribution in the products. Diesel contains predominantly low
molecular weight PAHs while pencil pitch is almost exclusively high molecular weight
PAHs. The fingerprints are useful in demonstrating the importance of a systematic
evaluation tool such as the product identification model described above. The PAH
fingerprint of a 50:50 diesel/pencil pitch mixture demonstrates the difficulty in identifying
mixtures of petroleum products. Because Pencil Pitch has such a high PAH content, low
contributions of weathered diesel fuel can be masked when evaluated on the basis of
relative contribution to total PAHs. An evaluation of key diesel indicator compounds
(such as those included in the product identification model) will accurately detect the
presence of diesel even when the contribution is low relative to the amount of pencil pitch
present in the sample.

POPA0007473
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A mixing curve was generated uing total PAH and Fl hydrocarbon data for known
mixtures of site specific diesel and pencil pitch standards. The mixing curve appears to be
a good tool for estimating the amount of diesel in a product mixture. Estimated values are
corroborated using key indicator chemicals unique to each product. The curve and
supporting evaluations are included in Appendix C.

Conclusion:

Results of this initial investigation suggest that pencil pitch and diesel fuel can be
positively identified as individual products and in product mixtures. Furthermore,
comparison of fresh diesel and residual fuel oil standards indicates that pencil pitch has
significant uniqueness that will allow accurate quantitation using standard analytical
techniques in combination with the data evaluation tools used in this study.

The following issues were not addressed and may require additional investigation:

1. Although the techniques used during this study were successful in identifying and
quantifying diesel and pencil pitch in laboratory prepared standards, the techniques
should be tested on environmental samples. It is suggested that an attempt be made to
create a standard reference material containing a known mixture of the two products.

2. There are several petroleum and carbonized coal products that may interfere with
accurate identification and quantitation of diesel and pencil pitch. Most significantly,
the effects of lube oil and creosote were not evaluated. Also, though the techniques
are able to differentiate pencil pitch from weathered diesel, fresh diesel and fresh
residual fuel oil, a weathered residual fuel oil was not available for testing. Weathered
residual fuel oil can be a significant contaminant in river sediment. Although an
evaluation of its masking ability may not be feasible, possible effects of its presence
should be considered.

The suggested analytical approach for differentiation/determination of pencil pitch and
diesel in sediment samples is as follows:

Samples will be extracted using sonication by EPA Method 3550B. The extracts will be
screened using NWTPH-Dx for initial fingerprint and characterization. This analysis will
be expanded to include key aliphatic and aromatic indicator compounds. If no indication
of a pencil pitch is observed, the hydrocarbon content will be quantified and reported in
accordance with NWTPH-Dx.

Samples exhibiting a pencil pitch fingerprint or a mixture of pencil pitch and diesel will be
selected for additional testing. These extracts will be fractionated using silica gel into
aliphatic and aromatic hydrocarbons. Both fractions will be analyzed by GC/FID to
provide a primary determination of diesel and pencil pitch. Secondary determinations using
theoretically calculated values based on key indicator compounds will be used to verify
these measurements.

POPA0007474
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The aromatic fraction will also be analyzed using GC/MS SIM for PAHs and alkylated
PAH homologs. This data wfll be used to establish confirmation of pencil pitch by
comparison of the PAH fingerprints to a site specific pencil pitch standard. Pencil Pitch
content will be established using theoretically calculated values based on key indicator
compounds. PAH data will be summed and plotted against the Diesel/Pencil Pitch mixing
curve. Percent diesel will be established using the curve.

A strong correlation between measured concentrations, theoretically calculated
concentrations, and predicted amounts as determined by the mixing curve will provide
confirmation of the measured results from the GC/FID analyses. Poor correlation would
indicate a bias in the GC/F1D results. The GC/MS data will be used to explain
discrepancies should any become apparent.

This analytical approach is outlined in the attached flow diagrams (Appendix D).

POPA0007475
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Analytical Results
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Table 1: Relative amounts of Mphatic and Aromatic Hydrocarbons

MW-14
50:50 Mix (MW-14 :

Pencil Pitch)
Commercial Grade

Bunker C

V.TPH V.PAH %TPH •/.PAH %TPH %1'All
100 100 100
43 100 33 100 21 100

93 30 93 18 86
1.3 3.0 1.1 3.4 0.20 1.0
1.2 2.8 100 14 44 100 3.3 16 100
1.2 2.7 96 2.1 6.4 14 2.9 14 86

0.050 0.12 4.1 mm 12 38 86 0.47 2.3 14
0.001 0.003 0.092 0.000 0.000 0.000 iroi 0.036 0.18 1.1
0.000 0.000 0.000 0.002 0.005 0.011 0.32 1.5 9.4
0.054 0.13 4.4 0.035 0.11 0.24 0.15 0.74 4.6
0.20 0.48 17 0.17 0.53 1.2 0.54 2.6 16
0.20 0.-16 16 0.16 0.51 1.1 0.32 1.6 9.6
0.10 0.24 8.6 mm. 0.091 0.28 0.63 0.13 0.64 4.0
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.004 0.009 0.32 0.049 0.15 0.34 0.014 0.067 0.41
0.003 0.007 0.26 0.019 0.059 0.13 ill 0.011 0.055 0.34
0.018 0.042 1.5 0.058 0.18 0.40 US! 0.027 0.13 0.82
0.039 0.091 3.2 0.053 0.16 0.37 0.055 0.27 1.6
0.088 0.20 7.2 0.091 0.28 0.63 0.11 0.54 3.3
0.085 0.20 7.0 0.078 0.24 0.54 0.11 0.55 3.4 ms mm
0.006 0.015 0.52 0.029 0.090 0.20 0.021 0.10 0.63
0.056 0.13 4.6 0.058 0.18 0.40 0.046 0.23 1.4
0.029 0.068 2.4 0.029 0.088 0.20 0.069 0.34 2.1
0.016 0.038 1.3 0.016 0.051 0.11 ilil 0.052 0.25 1.6
0.029 0.068 2.4 lii 0.53 1.6 3.7 0.094 0.46 2.8
0.000 0.000 0.000 0.11 0.34 0.77 0.009 0.046 0.28
0.068 0.16 5.6 0.18 0.54 1.2 US 0.20 1.00 6.1
0.071 0.16 5.8 0.12 0.35 0.80 0.27 1.3 8.0
0.059 0.14 4.8 0.066 0.20 0.46 0.19 0.91 5.6
0.032 0.074 2.6 0.022 0.068 0.15 0.088 0.43 2.6
0.000 0.000 0.000 0.10 0.32 0.71 0.006 0.027 0.16

O
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Table 1: Relative amounts of Aliphatic and Aromatic Hydrocarbons

MW-I4
50:50 Mix (MW-14

Pencil Pitch)
Commercial Grade

Bunker C

V.TPH •/.Fl % PAH V.TPH «/oFl %PAH %TPH PAH
0.001 0.002 0.068 1.5 4.5 10 0.005 0.026 0.16
0.002 0.005 0.16 1.4 4.4 10 0.033 0.16 1.0
0.018 0.041 1.5 0.49 1.5 3.4 0.092 0.45 2.8
0.001 0.003 0.096 0.86 2.7 6.0 0.018 0.088 0.54 poll
0.002 0.006 0.20 1.1 3.3 7.4 0.029 0.14 0.87 il
0.007 0.017 0.60 0.49 1.5 3.4 0.083 0.40 2.5
0.010 0.024 0.84 0.19 0.58 1.3 0.077 0.38 2.3
0.006 0.015 0.52 0.06 0.18 0.40 0.044 0.21 1.3
0.000 0.000 0.000 0.000 0.000 0.000 0.018 0.087 0.54
0.000 0.000 0.000 llil 1.0 3.2 7.1 0.008 0.039 0.24 KPM!
0.000 0.000 0.000 0.86 2.7 .6.0 0.005 0.024 0.15
0.000 0.000 0.000 1.1 3.4 7.7 0.015 0.072 0.44
0.000 0.000 0.000 0.78 2.4 5.4 0.009 0.042 0.26
0.002 0.005 0.19 0.33 1.0 2.3 0.004 0.018 0.11
0.000 0.000 0.000 1.0 3.2 7.1 0.012 0.056 0.34
0.000 0.000 0.000 0.20 0.6 1.4 0.004 0.020 0.12
0.000 0.000 0.000 m 0.95 2.9 6.5 0.012 0.057 0.35
0.002 0.005 0.19 0.43 1.3 3.0 0.01 0.0 0.3

Notes:
1 Aliphatic UCM represents the unresolved complex mixture.
2 Total PAHs were determined by summation of all target PAH detections.
3 LPAHs represent the two and three ring PAH analytes.
4 HPAHs represent PAH analytes consisting of four or more rings and fluoranthene.
5 ERR (error): division by zero.
6 Italicized data indicates a primary indicator parameter.
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fcient:
1 ̂ Project:

Sample Matrix:

1

1
Sample Name:

1 Lab Code:
Test Notes:

• Analyte

1' Diesel
™ . Diesel (after cleanup)

1

1*
I
I
1
1
1
1
1
•* C/-• .DDrovedBv' ^TT* — —

i >amut7r 1

• WtfSPHCUI-fafDWl

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report
:

Hart Crowser, Inc. Service Request: K9802676
POP/T /̂5624-08 Date Collected: NA
Misc Date Received: 4/28/98

i

Semivolatile Petroleum Products
Northwest TPH-Dx

MW-14 Units: ug/mL(ppni)
K9802676-001 ' Basis: Solution Cone.
5000 ppm site specific diesel standard quantified using a composite alkane mix.

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

NONE NWTPH-Dx. 50 1 NA 5/16/98 4100
NONE NWTPH-Dx 50 1 NA 6/3/98 1950 X

Extracts were cleaned using Sulfuric Acid and Silica Gel.

/

S Date: iMn
-
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Client:
Project:
Sample Matrix:

COLOMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Pencil Pitch
K9802676-002
5000 ppm site specific pencil pitch standard quantified using a composite alkane mix.

Units: ug/mL(ppm)
Basis: Solution Cone.

Analyte

Pencil Pitch
Pencil Pitch (after cleanup)

Prep
Method

NONE
NONE

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx

50
50

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

NA
NA

673/98
6/3/98

761
442

Extracts were cleaned using Sulfuric Acid and Silica GcL

^pproved By: Date:

mnsrHCifi • fartva

POPA0007480
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Sample Matrix:

I

Sample Name:
Lab Code:
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc.
POP/T /̂5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Alkane Hydrocarbons
GC/FID

1'

MW-14 (Curve (100 D))
K9802676-003

Analyte

Total ADcanes (Fl Aliphatics)
Total Resolved Alkanes
AlkaneUCM
Pristane + Phytane

'
(

1*

1

1

1

1

•JC

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/FID
GC/FID
GC/FID
GC/FID

MKL

50
5

50
1

Unresolved Complex Mixture

I

I

I

By:
/

Units: ug/mL(ppm)
Basis: Solution Cone.

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

NA
NA
NA
NA

5/27/98
5/27/98
5/27/98
5/27/98

1760
116

1640
52

Date: <?/«-U POPA0007481
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/78/98

Alkane Hydrocaibons
GC/FID

Sample Name:
Lab Code:
Test Notes:

Pencil Pitch (Curve (100 PP))
K9802676-004

Units: ug/mL(ppin)
Basis: Solution Cone.

Analyte

Total ADcanes (71 Aliphatics)
Total Resolved Alkanes
Alkane UCM
Pristane-t-Phytane

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/FID
GC/FID
GC/FID
GC/FID

Dilution Date Date Result
MRL Factor Extracted Analyzed Result Notes

50 1 NA 5/27/98 ND
5 1 NA 5/27/98 ND
50 1 NA 5/27/98 ND
1 1 NA 5/27/98 ND

CM Unresolved Complex Mixture

:OĴ  >pproved By:7—TTL^-*—o ,, i Date:

- rw aw*

POPA0007482
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Sample Name:
' Lab Code:

Test Notes:

I

1
I*
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

ient:
"reject:

Sample Matrix:

Hart Cnrwser, lac.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date.Collected: NA
Date Received: 4/28/98

ADcane Hydrocarbons
GC/FID

Curve (90:10 PP/D)
K9802676-005

Units: ug/mL(ppm)
Basis: Solution Cone.

' Analyte

Total ADcanes (Fl Aliphatics)
Total Resolved ADcanes
AUcaneUCM
Pristane + Phytane

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/FID
GC/FDD
GC/FBD
GC/FID

MRL

50
5
50
1

Dilation
Factor

1
1
1
1

Bate
Extracted

NA
NA
NA
NA

Date
Analyzed

5/27/98
5/27/98
5/27/98
5/27/98

Result

192
9

183
5

Result
Notes

I

I

I
• approved By

I

Unresolved Complex Mixture

Date: P°pA0007483

00033



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report ,

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date .Collected: NA
Pate Received: 4/28/98

Alkane Hydrocarbons
GC/FED

Sample Name:
Lab Code:
Test Notes:

Curve (7525 PP/D)
K9802676-006

Units: ug/mL(ppni)
Basis: Solution Cone.

Analyte

Total Altomcs (Fl Aliphatics)
Total Resolved AUcaaes
AlkaneUCM
Ptistane + Phytane

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method MRL

Dilation Date Date
Factor Extracted Analyzed Result

Result
Notes

GC/FID 50
GC/FID " 5
GC/FID 50
GC/FID 1

1 NA 5/27/98 430
1 NA 5/27/98 27
1 NA 5/27/98 403
1 NA 5/27/98 13

rcM Unresolved Complex Mixture

.pproved By: Date: Tl'0 pQPA0007484



Sample Name:
Lab Code:
Test Notes:

Analyte

Total Alkanes (Fl Alipbatics)
. Total Resolved Alkanes

AlkaneUCM
Pristane + Phytanc

I
I

I

I

I

I

I

I

I*

I

I
I
I
I
I
I
I
I

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report ;

roject:
Sample Matrix:

Hart Crowser, Inc.
POP/T^»/5624-08
Misc

Service Request: K9802676
Date.Collected: NA
Date Received: 4/28/98

Alkanc Hydrocaibons
GC/FED

Curve (50:50 PP/D)
K9802676-007

Units: ug/mL(ppm)
Basis: Solution Cone.

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/F1D
GC/FID
GC/FID
GC/FID

MRL

50
5
50
1

Dilution
Factor

1
1
1
1

Date
Extracted

NA
NA
NA
NA

Date
Analyzed

5/27/98
5/27/98
5/27/98
5/27/98

Result

792
55
737
27

Result
Notes

Unresolved Complex Mixture

w< ived By: Date:
A

POPA0007485

OWTSPHCLPJ -



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request K5802676
Date Collected: MA
Date Received: 4/28/98

Alkane Hydrocarbons
GC/FID

Sample Name:
Lab Code:
Test Notes:

Curve (25:70 PP/D)
K9802676-008

Units: ug/mL(ppm)
Basis: Solution Cone.

Analyte

Total Alkanes (Fl Aliphatics)
Total Resolved Alkanes
Alkane UCM
Frisians + Phytane

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/FID
GOFID "
GC/FID
GOFID

MRL

50
5
50
1

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1 NA 5/27/98 1200
1 NA 5/27/98 84
1 NA 5/27/98 1110
1 NA 5/27/98 37

CM Unresolved Complex Mixture

pproved By: Date:
POPA0007486

"00(036



I
I

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

«;'j
lent

I^Project:
Sample Matrix:

Hart Crowser. Inc.
POP/T /̂5624-08
Masc

Service Request: K9802676
Date Collected: NA
Date Received: 4/78/98

Alkane Hydrocarbons
GC/FID

Sample Name:
Lab Code:
Test Notes:

Curve (10:90 PP/D)
K5802676XX39

Units: ug/niL(ppin)
Basis: Solution Cone.

Analyte

' Total Alkancs (Fl Aliphatics)
Total Resolved Alkanes
AlkaneUCM
Pristane + Phytane

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method

GC/FID
GC/FID
GC/FID
GOFID

MRL

50
5
50
1

Dilution
Factor

1
1
1
1

Date
Extracted

NA
NA
NA
NA

Date
Analyzed

5/27/98
5/27/98
5/27/98
5/27/98

Result

1540
108

1440
48

Result
Notes

I
I
I
I
I
I
II
I

Unresolved Complex Mbcture

By:. Date:

OM76PHCLPI

POPA0007487

Pije No:

00037



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/78/98

Alkane Hydrocarbons
GC/FID

Sample Name:
Lab Code:
Test Notes:

Fresh Diesel Fuel
K9802676-LCS1
1000 PPM Standard

Units:
Basis: Solution Cone.

Analyte

Total ADcanes (FI Aliphatics)
Total Resolved ADcanes
Alkane UCM
Pristanc + Phytane

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method MRL

GC/FID 50
GC/FID 5
.GC/FID 50
GC/FID 1

Dilation Date Bate Result
Factor Extracted Analyzed Result Notes

1 NA 5/28/98 405
1 NA 5/28/98 59
1 NA 5/28/98 346
1 NA 5/28/98 8

UCM Unresolved Complex Mixture

A - /
.•̂ p^̂ -̂ 7

r~\

Approved By.J
SZJTOWTTp

aMWHCLW -f (I) W2V9VT

Date: POPA0007488

00038



I
1̂

Bient:

I^R-oject:
Sample Matrix:

I

I
" • Sample Name:

t Lab Code:
• ': Test Notes:

I
• Analyte

1' Total Alkanes (Fl Aliphatics)
. j Total Resolved Alkanes

Alkane UCM
• ' Pristane + Pbytane

U
1
1
1
1

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc. Service Request:
POP/T-4/5624-08 Date.Collected:
Misc Date Received:

Alkane Hydrocarbons
GC/FID

Commercial Grade Bunker C Units:
K9802676-LCS2 Basis:
1000 PPM Standard

Prep Analysis Dilation Date Date
Method Method MRL factor Extracted Analyzed Result

NONE GC/FID 50 1 NA 5/27/98 205
NONE GC/FID 5 1 NA 5/27/98 28
NONE GC/FID 50 1 NA 5/27/98 177
NONE GC/FID 1 1 NA 5/27/98 2

•

!

K9802676
NA
4/28/98

1

ug/mL(ppm)
Solution Cone.

Result
Notes

JCM^

I

t

I

Unresolved Complex Mixture

I jvedBy:

OMWPHOLM -

Date: POPA0007489

WO 39



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date. Collected: NA
Date Received: 4/28/98

ALkane Hydrocarbons
GC/FID

Sample Name:
Lab Code:
Test Notes:

*6 Fuel Oil
K9802676-LCS3
1000 PPM Standard

Units: ug/mL(ppm)
Basis: Solution Coo

Analyte

Total ADumes (Fl Aliphatics)
Total Resolved ADomes
AJkaneUCM
Pristane + Phytanc

Prep
Method

NONE
NONE
NONE
NONE

Analysis
Method MRL

GC/FID 50
GC/FID 5
GC/FID 50
GC/FID 1

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1 NA 5/27/98 221
1 NA 5/27/98 22
1 NA 5/27/98 199
1 NA 5/27/98 2

UCM Unresolved Complex Mixture

Approved By: Date:

OUHPHCLP2 -

POPA0007490

oocUo



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date CoUected: NA
Date Received: 4/28/98

Date Extracted: NA
Porynuclear Aromatic Hydrocarbons

EPA Method 3520B in combination with GC/MS SIM Method
Units: ng/ml (ppb)

Analyte
Benzo(a)pyrene
Benzo(e)pyrene
Perylcne
Indeno(l,2,3-cd)pyrene
Dibcnz(a,h)anthraccne
Benzo(g.h,i)perylene
Total PAHs (summation)
LPAHs
HPAHs
Carbazole + Perylene

Sample Name:
Lab Code:

Date Analyzed:
MRL

20
20
20
20
20
20

MW-14 (Curve
(100 D))

K9802676-003
5/29/98

ND
ND
93

ND
ND
ND

49872
47806
2066

93

Pencil Pitch
(Curve (100 PP))

K9802676-004
5/29/98

54000
34000
15000
49000
10000
42000
640879
49979
597600
21700

Curve (90:10
PP/D)

K9802676-005
5/29/98

55000
35000
15000
53000
10000
45000
612844
50444
567200
19800

LPAHs (low molecular weight PAHs) is the sum of the two and three ring structures.
HPAHs (high molecular weight PAHs) is the sum of the PAHs containing four or more aromatic rings.

Date: POPA0007491

Pip No--

00041



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client: Hart Crowser, Inc.
Project: POP/T-4/5624-08
Sample Matrix: Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA

. i—\

Polynuclcar Aromatic Hydrocarbons
EPA Method 3520B in combination with GC/MS SIM Method

Units: ng/ml (ppb)

Sample Name:
Lab Code:

Date Analyzed:
Analyte
Naphthalene
2-MethylnaphthaIene
1-MethylnaphthaIene
C2-Naphthalenes
C3-Naphthaleaes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibcnzothiophenc
C1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
Cl-Phenanthrenes/Antnracenes
C2-Phenanthrenes/Anthracenes
C3 -Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Carbazole
Fluorantbene
Pyrene
Cl-Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthenc

MRL
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

MW-14 (Curve
(100 D))

K9802676-003
5/29/98

46
ND
2200
8400
8100
4300
ND
160
130
740
1600
3600
3500
260
2300
1200
670
1200
ND

2800
2900
2400
1300
ND
34
81
730
48
100
300
420
260
ND
ND
ND

Pencil Pitch
(Curve (100 PP))
K9802676-O04

5/29/98

46
75
45
51
38
ND
ND
1900
720
1600
940
350
220
940
ND
100
44

24000
4900
4900
1600
650
160
6700
72000
62000
19000
39000
47000
19000
6000
1900
48000
39000
34000

Curve(90:10
PP/D)

K9802676-005
5/29/98

21
53
190
870
820
480
ND
1700
660
1600
1100
750
490
790
240
180
100
24000
4200
4600
1800
810
190
4800
70000
60000
19000
39000
47000
19000
6500
1900
ND
47000
40000

Approved By:
CM76SYMAYI -

Date:
POPA0007492

00042



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc.
Project: POP/T-4/5624-08
Sample Matrix: Misc

Service Request: K9802676
Date CoUccted: NA
Date Received: 4/28/98

Date Extracted: NA
Polynuclear Aromatic Hydrocarbons

EPA Method 3520B in combination with GC/MS SIM Method
Units: ng/ml (ppb)

Sample Name:
Lab Code:

Date Analyzed:

I

I

Analyte
Naphthalene
2-MethyInaphthalene
1-Methylnaphthalene
C2'Naphthalenes
C3'NaphthaIenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibcnzofuran
Fluorene
Cl-Fluorenes

•Fluorenes
•Fluorenes

Dibenzothiophene
C l-Dibenzothiophenes
C2-Dibenzothiophenes
C3'Dibenzothiophenes
Phenanthrene
Anthracene
Cl-Phenanthrenes/Anthracenes
Cl-Phenanthrenes/Anthraccnes
C3-Phenanthrenes/Anthracenes
C4-Phenanthrenes/Anthracenes
Carbazole
Fluoranthene
Pyrene
C 1-Fluoranthencs/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysencs
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthcnc
Benzo(k)fluoranthene

I
I
I
I
I
I
II

Approved By:
• W74SVMJMT1

MRL
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Curve(75:25
PP/D)

K9802676-006
5/29/98

64
87
720
2600
2300
1200
ND
1900
700
1800
1400
1300
1400
780
710
330
200
20000
4200
4800
2200
1100
380
3800
57000
49000
17000
32000
37000
16000
5200
1800
ND
38000
32000

Curve (50:50
PP/D)

K9802676-007
5/29/98

ND
38
850
4200
4000
2200
ND
1200
470
1400
1300
2200
1900
710
1400
700
400
13000
2700
4300
2800
1600
540
2500
36000
35000
12000
21000
26000
12000
4600
1400
ND
25000
21000

Curve (25:75
PP/D)

K9802676-008
5/29/98

39
ND
1700
5900
5900
3900
43
700
300
1100
1500
3100
2600
490
2100
980
590
6600
1400
4000
3300
2100
770
1700
17000
15000
5800
10000
12000
5900
2800
960
ND
12000
9900

Date:
POPA0007493

(\t\r\A



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client: Hart Crowscr, Inc.
Project: POP/T-4/5624-08
Sample Matrix: Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98 .

Date Extracted: NA
Polynuclear Aromatic Hydrocarbons

EPA Method 3S20B in combination with GC/MS SIM Method
Units: ng/ml(ppb)

Anilyte
Benzo(a)pyrene
Benzo(e)pyrene
Perylene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,hj)perylene
Total PAHs (summation)
LPAHs
HPAHs
Carbazole + Perylene

Sample Name:
Lab Code:

Date Analyzed:
MRL

20
20
20
20
20
20

Curve (75:25
PP/D)

K9802676-006
5/29/98

43000
28000
12000
40000
8400
35000
505371
53971
455200
15800

Curve (50:50
PP/D)

K9802676-007
5/29/98

27000
19000
8000

25000
4800
23000
351208
50408
303300
10500

Curve (25:75
PP/D)

K9802676-008
5/29/98

14000
8900
4900
14000
3400
12000
199372
50812
150260
6600

LPAHs (low molecular weight PAHs) is the sum of the two and three ring structures.
HPAHs (high molecular weight PAHs) is the sum of the PAHs containing four or more aromatic rings.

Approved By: Date:
/

OUMSVUAtt .

POPA0007494

PiC«No-:

00044

i—'.
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I
I
I
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I

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart dowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98 .

Date Extracted: NA
Polynudear Aromatic Hydrocarbons

EPA Method 3520B in combination with GC/MS SIM Method
Units: ng/ml (ppb)

Iffi
^Dil

I

|

I

I

I

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methy [naphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibcazofuran
Fluorene
Cl-Fluorenes

:-Fluorenes
ibenzothiophcne

C 1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C 1-Phenanthrenes/Anthracenes
C2-Phenanthrenes/Anthracenes
C3-Pbenanthrenes/Anthracenes
C4-PhenantbrenesfAnthracenes
Carbazole
Fluoranthene
Pyrene
C 1-Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysencs
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Sample Name:
Lab Code:

Date Analyzed:
MRL
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

#6 Fuel Oil
K9802676-LCS3

5/29/98

226
1140
535
2150
1480
700
ND
52
52
127
319
861
974
160
271
1050
718
619
54
2200
3360
2100
888
40
56
340
971
179
301
856
857
516
197
102
63

Method Blank
K980529-MB

5/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

POPA0007495

Date:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Hart Crowser, Inc. Service Request: K9802676
Project: POP/T-4/5624-08 D,te Collected: NA
Sample Matrix: Misc j)ate Received: 4/28/98

Date Extracted: NA
Polynuclear Aromatic Hydrocarbons

EPA Method 3520B in combination with GC/MS SIM Method
Units: ng/ml(ppb)

Sample Name: #6 Fuel Oil Method Blank
Lab Code: K9802676-LCS3 K980529-MB

Date Analyzed: 5/29/98 5/29/98
Analyte • MRL
Bcnzo(a)pyrene 20 164 - ND
Benzo(e)pyrcne 20 123 ND
Perylene 20 43 ND
Indeno(l,2,3-cd)pyTene 20 110 ' ND
Dibenz(a,h)anthracene 20 50 ND
Benzo(g4i,i)perylene 20 " 138 ND
Total PAHs (summation) - 25142
LPAHs - 20076
HPAHs - 5106
Carbazole + Perylene - 83

LPAHs GOW molecular weight PAHs) is the sum of the two and three ring structures.
HPAHs (high molecular weight PAHs) is the sum of the PAHs containing four or more aromatic rings.
Laboratory Control Samples (LCS) @ 1000 ppm solution concentration. POPA0007496

: <T^ ̂ i ^-S _Approved By: <T^ ̂ i ^-S ________________________ _ Date:

- -

00046



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc.
POP/T^/5624-08

Sample Matrix: Misc

Service Request: K9802676
Date CoUected: NA
Date Received: 4/28/98

Date Extracted: NA
Potynuclear Aromatic Hydrocarbons

EPA Method 3520B in combination with GC/MS SIM Method
Units: ng/ml (ppb)

• '

I
• Analyte

_ T Naphthalene
• 2-Methylnaphthalene
• . 1-Methylnaphthalcne

C2-Naphthalencs

( i C3-Naphthalenes
C4-Naphthalenes

•• Acenaphthylene
Acenaphthene

( .' Dibenzofuran
,( Fluorene

Cl-Fluorenes
— t C2-Fluorenes
• ^K3-FIuorenes
• ^Plbenzothiophene

Cl-Dibenzothiophenes

1, C2-Dibcnzothiophencs
C3-D ibenzothiophenes

' Phenanthrene
Anthracene

|

T Cl-Phenanthrenes/Anthracenes
C2-Phenanthrenes/ Anthracenes
C3-Phenanthrenes/Anthracenes

_ C4-Phenanthreaes/AnthraceQes
• Carbazole
• i Fluoranthenc

Pyrene

11 Cl-Fluoranthenes/Pyrenes
Benz(a)anthracene

• ' Chrysene
Cl-Chrysenes

• ; C2-Chrysenes
• , C3-Chrysenes

C4-Chrysenes

1, Benzo(b)fluoranthene
' Benzo(k)fluoranthene

& i

1' /m J f1 dk *Jm
t ,. \oproved By: ^tf\ ^L^^

— «W7«SVM-AT1 - Ao-4fc mJC*»* '

1

MRL
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

Sample Name:
Lab Code:

Date Analyzed:

Curve (10:90
PP/D)

K9802676-009
5/29/98

51
ND
2400
7800
7600
4400
ND
440
250
1100
1900
4000
4000
470
3000
1300
790
4400
680
3900
3400
2700
970
930
6800
6300
3700
4000
5000
3500
1500
790
ND
4500
4700

Fresh Diesel Fuel
K980529-LCS1

5/29/98

ND
ND
ND
648
1060
747
ND
ND
51
136
500
1140
1082
ND
440
24
ND
268
31
809
891
539
162
ND
ND
74
63
24
32
ND
ND
ND
ND
42
40

Commercial .
Grade Bunker C
K980529-LCS2

5/29/98

363
3150
1520
5420
3200
1320
ND
138
112
273
550
1114
1120
211
462
694
519
943
94

2042
2660
1860
876
55
53
334
918
181
291
826
771
436
179
80
50

Date:

POPA0007497

00047



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client: Hart Crowser, Inc. Service Request: K9802676
Project: POP/T-4/5624-08 Date Collected: NA
Sample Matrix: Misc Date Received: 4/28/98

Date Extracted: NA
Poiynuclear Aromatic Hydrocarbons

EPA Method 3S20B in combination with GC/MS SIM Method
Units: ng/ml(ppb)

Curve (10:90 Commercial .
Sample Name: PP/D) Fresh Diesel Fuel Grade Banker C

Lab Code: K9802676-009 K980529-LCS1 K980529-LCS2
Date Analyzed: 5/29/98 5/29/98 5/29/98

Analyte MRL
Benzo(a)pyrene 20 5100 56 147 '
Benzo{e)pyrene 20 4000 36 87
Perylene 20 2100 ND 37
Indeno(lA3-cd)pyrene 20 4800 93 115
Dibenz(a,h)anthracene 20 1500 20 40
Benzo(g,h,i)perylene 20 - 4400 62 116
Total PAHs (summation) - 119171 9070 33357
LPAHs - 56481 8528 28696
HPAHs - 63620 542 4716
Carbazole+Perylene - 3030 - 92

LPAHs (low molecular weight PAHs) is the sum of the two and three ring structures.
HPAHs (high molecular weight PAHs) is the sum of the PAHs containing four or more aromatic rings.
Laboratory Control Samples (LCS) @ 1000 ppm solution concentration.

/ POPA0007498
Approved By: ^Tj^'^r_______________________ Date:
JSMWSW

n n o 4 8
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

ment: .. Hart Crowser, Inc.
oject: POP/T-4/5624-08

Sample Matrix: Misc

Service Request: K5802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA

I
I
I
I

I
I

Analyte
N-Nitrosodimethylamine
Aniline
Bis(2-chloroethyl) Ether
Phenol
2-Chlorophenol
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
Bis(2-chloroisopropyl) Ether
2-Methylphenol

oroe thane
Itrosodi-n-propylamine

4-Methylphenol Coelation
Nitrobenzene

' Isophorone
2-Nitrophenol

' 2,4-Dimethylphenol
r Bis(2-chloroethoxy)methane
2,4-Dichlorophenol

iBenzoic Acid
1,2,4-Trichlorobenzene

'Naphthalene
:4-ChIoroaniline
'Hexachlorobuladiene
4-Chloro-3-niethylphenol
r2-Methylnaphthalene
•Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
,2,4,5-TrichIorophenol
2-ChloronaphthaIene
;2-Nitroaniline
Acenaphthylene
Dimethyl Phthalate
2,6-Dinitrotohiene

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520B/8270B

Units: ug/ml (ppm)
Solution Concentration

Sample Name:
Lab Code:

Date Analyzed:
MRL

25
25
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
25
10
10
10
10
10
10
10
10
10
10
25
10
10
10

1 Approved By:

Pencil Pitch (BN-
Aromatic)

K9802676-011
5/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Biesel (BN-
Aromatic)

K9802676-014
5/30/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Pencil Pitch (BN-
Polar)

K9802676-016
6/1/98

ND
ND •
ND
ND
ND
ND
ND
ND
ND
ND '
ND .
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND '
ND
ND
ND
ND
ND

I

POPA0007499

PtjcNo.-

00049



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA

Analyte
Acenaphthene
3-Nitroaniline
2,4-Dinitrophenol
Dibenzofuran
4-Nitrophenol
2,4-Dinitrotolucne
Fluorene
4-Chlorophenyl Phenyl Ether
Diethyl Pbthalate
4-Nitroaniline
2-Methyl-4,6-dinitrophenol
N-Nitrosodiphenylamine
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol (PCP)
Phenanthrene
Anthracene
Di-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
3,3'-Dichlorobenzidine
Benz(a)anthracene
Chrysene
Bis(2-cthylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoianthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520B/8270B

Units: ug/ml(ppm)
Solution Concentration

Sample Name:
Lab Code:

Date Analyzed:
MRL

10
25
25
10
25
10
10
10
10
25
25
10
10
10
25
10
10
10
10
10
10
25
10
10
10
10
10
10
10
10
10
10

Pencil Pitch (BN-
Aromatic)

K9802676-011
5/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
18

ND
ND
41
34
ND
ND
23
26
ND
ND
26
22
30
23
ND
22

Diesel (BN-
Aromatic)

K9802676-014
5/30/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Pencil Pitch (BN-
Polar)

K9802676-016
6/1/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
JSWIMW4

Date: POPA0007500
m»n«L:

00050



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

lient:
Ject:

Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520B/8270B
Units: ug/ml (ppm)

Solution Concentration

Sample Name:
Lab Code:

Date Analyzed:
Analyte MRL
N-Nitrosodimethylamine 25
Aniline 25
Bis(2-chloroethyl) Ether 10
Phenol 10
2-Chlorophenol 10
1,3-Dichlorobenzene 10
1,2-Dichlorobenzene 10
1,4-Dichlorobenzene 10
Benzyl Alcohol 10
Bis(2-chloroisopropyl) Ether 10
2-MethyIphenol 10

ichloroethane 10
itrosodi-n-propylamine 10

"and 4-Methylphenol Coelution 10
Nitrobenzene 10

? Isophorone 10
i 2-Nitrophenol 10
2,4-DimethyIphenol 10

, Bis(2-chloroethoxy)methane 10
2,4-Dichlorophenol 10

i Benzoic Acid 25
1,2,4-Trichlorobenzene 10

T Naphthalene 10
; 4-ChIoroaniline 10
jHcxachlorobutadiene 10
4-Chloro-3-methylphenol 10

;2-Methylnaphthalene 10
jHexachlorocycIopentadiene 10
2,4,6-TrichlorophenoI 10

,2,4,5-Trichlorophenol 10
2-Chloronaphthalene 10
i2-Nitroaniline 25
Acenaphthylene 10
'Dimethyl Pbthalate 10
2,6-DinitrotoIuene 10

'Approved By:

Diesel (BN-Polar)
K9802676-017

6/2/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Method Blank
K9802676-MB

5/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Date:
POPA0007501

PiftNo:

00051



COLUMBIA ANALYTICAL SERVICES; INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520B/8270B

Units: ug/ml(ppni)
Solution Concentration

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA

Sample Name:
Lab Code:

Date Analyzed:
Analyte
Acenaphthene
3-Nitroaniline
2,4-DinitrophenoI
Dibenzofuran
4-Nitrophenol
2,4-Dinitrotoluene
Fluorene
4-Chlorophenyl Phenyl Ether
Diethyl Phthalate
4-Nitroaniline
2-Methyl-4,6-dinitrophenol
N-Nitrosodiphenylamine
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol (PCP)
Phenanthrene
Anthracene
Di-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
3.3 '-Dichlorobenzidine
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
[ndeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
3enzo(g,h,i)perylene

MRL
10
25
25
10
25
10
10
10
10
25
25
10
10
10
25
10
10
10
10
10
10
25
10
10
10
10
10
10
10
10
10
10

Diesel (BN-Polar)
K9802676-017

6/2/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Method Blank
K9802676-MB

5/28/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
OP/120M4

Date:
000750*

00052



1
-,
• i Client: Hart Crowser, Inc.

^Project: POP/T-4/5624-08
I^BSample Matrix: Misc

.

1

1

1'
, Analyte

N-Nitrosodimethylamine

1: Aniline
Bis(2-chloroethyl) Ether

' Phenol
2-Chlorophenol

|

: 1.3 -Dichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene

— , Benzyl Alcohol
• ' Bis(2-chloroisopropyl) Ether
• * 2-Methylphenol

Hexachlorocthane
1 ? ^N'Nitrosodi-n-propylamine
1 flt and 4"MethyIPlieao1 Coelution

^Ktrobenzene
Isophorone

|

r 2-Nitrophenol
, 2,4-DimethyIphenol

Bis(2-cnloroethoxy)methane
_ , 2,4-Dichlorophenol
• Benzole Acid
• ' 1,2,4-Trichlorobenzene

Naphthalene

1* 4-Chloroaniline
Hexachlorobutadiene

* 4-Chloro-3-methylphenol
^ 2-Methylnaphthalene

• ' Hexachlorocyclopentadiene
P , 2,4,6-Trichlorophenol

2,4.5-Trichlorophenol

I t 2-Chloronaphthalene
2-Nitroaniline

1 Acenaphthylene
Dimethyl Phthalate

|

T 2,6-Dinitrotoluene
. \

1
•

'
.
| Aoorovcd BY:

" OJ47«VMAn-7-»OT«i

|

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA
Base Neutral/Acid Semivolatile Organic Compounds

MRL
2.5
2.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.5
1.0
1.0
1.0

£<^

EPA Methods 3520B/8270B
Units: ug/ml(ppm)

Solution Concentration
Pencil Pitch

Sample Name: (ACID)
Lab Code: K9802676-012

Date Analyzed: 5/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

y*^*> Date:

Diesel (ACID)
K9802676-015

5/31/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND . .
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

^J^Q POPAO

' / ?«

oc



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/S624-08
Misc

Service Request: K9802676
Date CoUected: NA
Date Received: 4/28/98

Date Extracted: NA

Analyte
Acenaphthene
3-Nitroaniline
2,4-Dinitrophenol
Dibcnzofuran
4-Nitrophenol
2,4-Dinitrotoluene
Fluorene
4-Chlorophenyl Phenyl Ether
Diethyl Pbthalate
4-Nitroaniline
2-Methyl-4,6-dinitrophenol
N-Nitrosodiphenylamine
4-Bromophenyl Phenyl Ether
Hexachlorobenzene
Pentachlorophenol CPCP)
Phenanthrene
Anthracene
Di-n-butyl Phthalate
Fluoranthene
Pyrene
Butyl Benzyl Phthalate
3,3'-Dichlorobenzidine
Benz(a)anthracene
Chrysene
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrcne
Indeno(l,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520B/8270B

Units: ug/ml (ppm)
Solution Concentration

Sample Name:
Lab Code:

Date Analyzed:
MRL

1.0
2.5
2.5
1.0
2.5
1.0
1.0
1.0
1.0
2.5
2.5
1.0
1.0
1.0
2.5
1.0
1.0
1.0
1.0
1.0
1.0
2.5
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Pencil Pitch
(ACID)

K9802676-012
5/29/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.8
ND
ND
4.4
3.9
ND
ND
2.6
2.9
ND
ND
3.2
2.7
3.8
3.0
ND
2.8

Diesel (ACID)
K9802676-015

5/31/98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Approved By:
JS2M2W94

OZ674SVMJVY3 -

. Date: POPA0007504

00054



1
1

*
t: :

I c t :
Sample Matrix:

• •
l

1

1
I
• jample Name:

JLabCode:

1

|

T:AS Number

1
T'05-82-3
—\92-97-2Itr
1
1
1
1
1
1i .

1
••
proved By:i .

COLUMBIA ANALYTICAL SERVICES^

Analytical Report

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Tentatively Identified Compounds (TIQ

INC

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

-

K9802676
NA
4/28/98
NA
5/28/98

Base Neutral/Acid Semivolatile Organic Compounds
EPA Methods 3520B/8270B

Units: ug/ml (ppm)
Solution Concentration

Pencil Pitch (BN-Aromatic)
K9802676-011

TIC
'

HH-Benzo [b] fluorene isomer
HH-Benzo [b] fluorene isomer
Unknown PAH
Benzo [j] fluoranthene
Benzo [e] pyrene
Perylene
Unknown(possible aromatic ketone) at MRL

. Unknown PAH
Substituted aromatic
Unknown PAH
Unknown
Substituted Benzperylene
Dibenzanthracene isomer
Benzoperylene isomer

Retention
Time

(minutes)

23.31
23.43
25.22
28.32
28.95
29.36
29.74
29.82
30.00
30.08
30.39
31.74
32.48
33.15

Estimated
Concentration

6 .
4
4
6
25
7
4
9
4 .
4
7
7
4
9

-

f V / W ' / «,ir*. POPA000750i
V_U <c*aj-tx2i> Dale- W V/ 7 ̂

/ / .
_ mS7tsmjm-TlCl\«t*V r*?N*Z1 ooot



COLUMBIA ANALYTICAL SERVICES; INC.

Analytical Report

Client: Hart Crowser, Inc.
Project: POP/T-4/5624-08
Sample Matrix: Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA
Date Analyzed: 6/1/98

Tentatively Identified Compounds (TIC)
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520B/8270B
Units: ug/ml(ppm)

Solution Concentration

!ample Name: Pencil Pitch (BN-Polar)
ab Code: K9802676-016

1AS Number

36-49-5

TIC

Unknown hydrocarbon
Acenaphtho(l,2-B) pyridine

Retention
Time

(minutes)

7.75
22.98

Estimated
Concentration

18 .
4

proved By: Date:
30394

POPA0007506

noo56



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

•at: Hart Crowser, Inc.
-K.jject: POP/T-4/5624-08
Sample Matrix: Misc

Service Request: K9802676
Date Collected: NA
Date Received: 4/28/98

Date Extracted: NA
Date Analyzed: 5/29/98

Tentatively Identified Compounds (TIC)
Base Neutral/Acid Semrvolatile Organic Compounds

EPA Methods 3520B/8270B-
Units: ug/ml(ppm)

Solution Concentration

•iample Name:
Lab Code:

;:AS Number

Pencil Pitch (ACID)
K9802676^)12

; )5-82-3
l- 92-97-2
f-X98-55-0

TIC

Unknown PAH
Pyrcne, methyl isomer
Pyrene. methyl isomer
c-Terphenyl
Benzo-naphtho-thiophene isomer
Unknown PAH '
Unknown
Benzo-naphtho-thiophene isomer
Unknown PAH
Benzocarbazole isomer
Benzocarbazole isomer
Chrysene, methyl isomer
Unknown
Substituted PAH
Benzo [j] fhioranthene
Benzo [e] pyrene
Perylene
Unknown PAH
Unknown PAH
Unknown aromatic ketone
Unknown PAH
Unknown

Retention
Time

(minutes)

21.08
23.32
23.42
24.10
24.44
24.51
24.58
24.78
25.21
25.43
25.56
25.94
26.20
26.36
28.31
28.95
29.35
29.74
29.82
30.00
30.07
30.38

Estimated
Concentration

0.5
1

0.8'
0.7
0.5
1

0.6
0.5
0.9
0.8
0.8'
0.5
0.5
0.5
0.7
3 '
I

0.6
1

0.7
0.7
1

-. (proved By: Date: POPA0007507

n n o F > 7



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Hart Crowser, lac.
Project: POP/T-4/5624-08
Sample Matrix: Misc

Service Request: K9802676
Date Collected: NA
Bate Received: 4/28/98

Date Extracted: NA
Date Analyzed: 5/29/98

Tentatively Identified Compounds (TIC)
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520B/8270B
Units: ug/ml (ppm)

Solution Concentration

Sample Name:
Lab Code:

CAS Number

Pencil Pitch (ACID)
K9802676-012

TIC

Unknown
Dibenzanthracene isomer
nftvMiTanthraCTnc isomer
Dibenzanthracene isomer
Unknown PAH
Benzoperylene isomer

Retention
Time

(minutes)

31.53
31.72
32.37
32.47
32.91
33.15

Estimated
Concentration

0.5
1

0.6
0.7
0.6
1

pproved By:
/I2QJM

Date:
POPA0007508
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report
: t .

tfnt: Hart Crowser, Inc. \ Service Request K9802676
Iject: POP/T^/5624-08 ' Date Collected: NA

Sample Matrix: Misc Date Received: 4/28/98
Date Extracted: NA

1 Date Analyzed: 5/30/98

Tentatively Identified Compounds (TIC)
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520B/8270B
Units: ug/ml(ppm)

Solution Concentration

.Sample Name: Diesel (BN-Aromatic)
Lab Code: K9802676-014

f

Retention
Time Estimated

;CAS Number TIC (minutes) Concentration

Naphthalene, dimethyl isomer 14.43 5
Naphthalene, dimethyl isomer 14.62 5
Naphthalene, dimethyl isomer 14.67 5
Naphthalene, trimethyl isomer 16.03 • 4

pproved By: ___________^J<_kg*S«&____________ Date: ty^// <f 0 POPA0007509
Hoc

00059



s COLUMBIA ANALYTICAL SERVICES; me
; Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Misc

Service Request: K9802676
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analyzed: 5/28/98

Tentatively Identify Compounds (TIC)
Base Neutral/Acid Semivolatile Organic Compounds

EPA Methods 3520B/8270B
Units: ngftnl(ppm)

Solution Concentration

>ample Name:
-abCode:

Diesel (BN-PoIar)
K9802676-017

:AS Number TIC

No Tentatively Identified Compounds Present

Retention
Time

(minutes)
Estimated

Concentration

jproved By: Date:
POPA0007510

120394 TT

nooBO
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

t:
bjecfc

Sample Matrix:

Hart Crowser, Inc.
POP/T-4/5624-08
Mix

Service Request K9802676
Date CoUected: NA
Date Received: 4/28/98

Date Extracted: NA
Date Analyzed: 5/31/98

Tentatively Identified Compounds (TIQ
Base Neutial/Acid Semivolatile Organic Compounds

EPA Methods 3S20B/8270B
Units: ng/ml(ppm)

Solution Concentration

Sample Name:
Lab Code:

Diesel (ACID)
K9802676-015

'CAS Number

'529-62-9

544-76-3

I
I
I
I
I
I
I

TIC

Unknown alfcane
Pentadecane
Naphthalene, dimethyl isomer
Hexadecane
Unknown aDcane (C17)
Unknown alkane(C19)
Unknown cycloalkane (C20)
Unknown alkane(C18-24)
Unknown aDcane(C18-24)

Retention
Time

(minutes)

13.43
13.84
14.66
14.91
17.68
18.49
18.96
20.53
22.02

Concentration

0.6
0.8
0.4
1
2
3

0.6
0.8-
0.5

• proved By: Date:

i"
POPA0007511

fie* NO:
00061



Appendix A

Product Identification Model
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Model for Identifying Peni&itch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total AliphaUCS (Fl Hydrocirbocw)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylcnc
Fluoranthcne
Summary Evaluation
Identification

Diesel

%TPH
43
- ' •
-

1.2
-
-
-

0.00

UFl
-

93
3.0
-
-
-
-
-

V.PAH
- •
-
-
-

96
4.2

0.19
-

Meat
Criteria1

100% Match

Pencil Pitch

%TPH
43
-
-

1.2
-
-
-

0.00

HFl
-

93
3.0
-
-
-
-
-

%PAH
-
at

-
-

96
4.2

0.19
-

MwU
Criteria'

0
0
0
0
0
0
0
0

Poor Match

Heavy Fuel Oil

%TPH
43
-
-

1.2
-
-
-

0.00

•/.Fl
-

93
3.0
-

•

-
-

%PAH
.
.
-
-

96
4.2

0.19
-

MeeU
Criicri*'

0
1
0
0
0
0
1
1

Poor Match
Diesel

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria
Sample ID: MW-14

TPH as n-Alkanes
Total Aliphatics {Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

4100
1760
1640

52
49.9

48
2.1

0.093
0.034

Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

Dictc!
> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH

.< 0.01% of TPH

Pencil Pitch
<l%ofTPH
< l % o f F l
= 0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Htavy Fuel Oil
15% -35% of TPH

>80%ofFl
0.5% -2% of Fl

1.5% -10% of TPH
65%- 90% of PAH.
10% -35% of PAH

< 0.5% of PAH
< 0.01% of TPH
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Model for Identifying Pencil Pitch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total AJiphalics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phylane
Total PAHs
LPAHs
HPAHs
Carfoazole + Perylene
Fluoranthenc
Summary Evaluation
Identification

Diesel

%TPH
0
-
-

84.2
-
•

-
9.46

HFl
-
0

0.0
-
-
-
-

•-

%PAH
-
-
-
-
8

92.2
3.39

-

MeeU
Criteria1

0
0
0
0
0
0
0
0

Poor Match

Pencil Pitch

V.TPH
0
-
-

84.2
•»

-
-

9.46

%Fl
-
0

0.0
-
-
-
-
-

%PAH
-
-
-

• -
8

92.2
3.39

-

MecU
Criteria1

100% Match

Heavy Fuel Oil

%TPH
0
-
-

84.2
-
-
-

9.46

«/.Fl
-
0

0.0
-
-
-
•

-

%PAH
-
-
-
-
8

92.2
3.39

-

Mecti
Criteria'

0
0
0
0
0
0
0
0

Poor Match
Pencil Pitch

I. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria
Sample ID: Pencil Pitch

TPH as n-Alkaties
Total AliphatlCS (Fl llydroctrboiu)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

761
ND
ND
ND

640.9
50

590.9
21.7

72

Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

Diesel
> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH

.< 0.01% of TPH

Pencil Pitch '"
<l%ofTPH
<l%ofFl
= 0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Heavy Fiiel Oil
15% -35% of TPH

>80%ofFl
0.5% .-2% of Fl

1.5% -10% of TPH
65% -90% of PAH
10% -35% of PAH

< 0.5% of PAH
< 0.01% of TPH

o
o
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Model for Identifying Perl^Pitch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total Aliphatics (Fl Hydrocjjtonj)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranlhene
Summary Evaluation
Identification

Diesel

HTPH
41
-
-

3.2
-
»

-
0.18

%FI
-

94
3.1
-
-
-
-
-• •

V.PAH
-
-
-
-

47
52.6
2.54

w

MctU
Critcm'

1
1
1
0
0
0
0
0

Poor Match

Pencil Pitch

%TPH
41
-
-

3.2
-
-

. -
0.18

%F1
-

94
3.1
-
-
-
-
-

%PAH
-•
-
-
-

47
52.6
2.54

-

MecU
Critcrit1

0
0
0
0
0
0
1
0

Poor Match

Heavy Fuel Oil

%TPH
41
-
-

3.2
-
-
-

0.18

•/.Fl
.

94
3.1
-
-
-
-
-

•/.PAH
.
•
-
-

47
52.6
2.54

-

MtcU
Crilmi'

0
1
0
1
0
0
0
0

Poor Match
Mixture or Unidentified Product

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria
Sample ID: Curve (10:90 PP/D)

TPH as n-Alkanes
Total AJiphalJCS (Fl Hydrocufcoiu)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthcne

3766.1
1540
1440

48
119.2

57
62.7
3.03
6.8

Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranlhene

Dietel
> 35% Of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH
< 0.01% of TPH

Pencil Pitch
<l%ofTPH
< l % o f F l
•=0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Huvy Fuel Oil
15% -3 5% of TPH

>80%ofFl
0.5% -2% of Fl

1.5% -10% of TPH
65% -90% of PAH
10% -35% of PAH

< 0.5% of PAH
< 0.01% of TPH
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Model for Identifying Pencil Pitch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total AliphatiCS (Fl Hydrocubons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranlhene
Summary Evaluation
Identification

Diesel

%TPH
33
-
-

14.4
-
-
-

1.48

%FI
-

93
3.4
-
-
-
-
-

%PAH
-
-
-
-
14

85.6
2.99

-

Mecli
CriteriV

0
1
1
0
0
0
0
0

Poor Match

Pencil Pitch

%TPH
33
-
-

14.4
-
-
-

-1.48

V.FI
-

93
3.4
-
-
-
-
-

%PAH
-
•

-
-
14

85.6
2.99

-

Meet!
Criteria1

0
0
0
0
0
1
1
0

Poor Match

Heavy Fuel Oil

V.TPH
. 33

-
-

14.4
-
-
-

1.48

%F1
-

93
3.4
-
-
-
-
-

%PAH
-
-
-
-
14

85.6
2.99

-

MceU
CrifcnV

1
1
0
0
0
0
0
0

Poor Match
Mixture or Unidentified Product

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria
Sample ID: Curve (50:50 PP/D)

TPH as n-Alkanes
Total Aliphatics (Fl Hydrocutxuu)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

2430.5
792
737
27

351.2
50.4

300.8
10.5

36

1
Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranlhene

Dieicl
> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH
< 0.01% of TPH

Pencil Pilch
<l%ofTPH
< l%ofFl
= 0%ofFl -

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Heavy Fuel OU
15% -35% of TPH

>80%ofFl
0.5% -2% of Fl

1.5%. 10% of TPH
65%- 90% of PAH
10%. 35% of PAH

< 0.5% of PAH
< 0.01% of TPH
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Model for Identifying PeiS!?Pitch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total AJiphaiics (Fl Hydrocuboru)
Aliphatic UCM
Prislanc + Phylane
Toul PAHs
LPAHs
HPAHs
Carbazolc + Perylene
Fluoranthene
Summary Evaluation
Identification

Diesel

V.TPH
18
-
-

56.0
-
.
-

6.39

HFl
-

95
2.6
-
•

-
-
-

% PAH
-
-
-
-
8

91.8
3.23

-

Meeti
Criteru'

0
1
1
0
0
0
0
0

Poor Match

Pencil Pitch

V.TPH
18
-
-

56.0
-
-
-

6.39

%F1
-

95
2.6
-
-
-
-•
-

•/.PAH
-
-
-
-
8

91.8
3.23

m ,

Meets
Critaw'

0
0
0
0
1
1
1
1

Poor Match

Heavy Fuel Oil

%TPH
18
-
-

56.0
-
-
-

6.39

•/.Fl
-

95
2.6
-
•

«•

-
-

•/.PAH
-
-
-
- . -
8

91.8
3.23

-

Mccti
Crileru1

1
1
0
0
0
0
0
0

Poor Match
Mixture or Unidentified Product

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria
Sample ID: Curve (90:10 PP/D)

TPH as n-Alkancs
Total AliphatJCS (Ft HydrociHxmi)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

1094.9
192
183
5.0

612.8
50.4

562.4
19.8

70

Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

OicMl

> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH

.< 0.01% of TPH

Pencil Pilch
<l%ofTPH
< l % o f F l
= 0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
>. 5% of TPH

Heavy Fuel Oil
15%- 35% of TPH

>80%ofFl
0.5%- 2% of Fl

1.5% -10% of TPH
65%. 90% of PAH
10% -35% of PAH

< 0.5% of PAH
< 0.01% of TPH

O
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Model for Identifying Pencil Pitch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total AliphatlCS (Fl Hydrocubons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Caibazole + Perylene
Fluoranlhene
Summary Evaluation
Identification

Diesel

HTPH
41
-
-

0.9
-
-
-

0.00

HFl
-

85
2.0
-
-
-
-
-

%PAH
-
-
-
-

93
5.5

0.00
-

MceU
Criteria1

1
1
1
1
1
1
1
1

100% Match

Pencil Pitch

•/•TPH
41
-
-

0.9
-
-
-

0.00

%FI
-

85
2.0
-
-
*

.
-

%PAH
-

• -
-
-

93
5.5

0.00
• -

Meet!
Criteria'

0
0
0
0
0
0
0
0

Poor Match

Heavy Fuel Oil

%TPH
41
-
-

0.9
-
-
-

0.00

«/.FI
-

85
2.0
-
-
-
-

V.PAH
-
-
-
-

93
5.5

0.00
-

Mecti
Criteria'

0
1
1
0
0
0
1
1

Poor Match
Diesel

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria

TPH as n-A!kanes
Total Aliphatics (Fi Hyd
Aliphatic UCM
Pris(ane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene
{•'

•o
O
T3
g

0 gs a : -
05 «>
oo

Sample ID: Fresh Diese

1000
rocatfaiu) 405

346
8

9.1
9

0.5
ND
ND

Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

Diesel
> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH
.< 0.01% of TPH

Pencil Pitch
<l%ofTPH
<l%ofF l
= 0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Heavy Fuel Oil
15% -35% of TPH

>80%ofFl
0.5% -2% of Fl

1.5% -10% of TPH
65% -90% of PAH
10%- 35% of PAH

< 0.5% of PAH
< 0.01% of TPH
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Model for Identifying Pel^Pitch versus Fuel Oil Products:

Evaluation of Key Indicator Paratmeters

Parameter

Total Aliphalics (FI Hydrocuboni)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Cattazote + Perylcne
Fluoranthene
Summary Evaluation
Identification

Diesel

HTPH
21
-
-

3.3
-
-
-

0.01

%F1
-

86
1.0
-
-
-
-
-

%PAH
-
-
-
-

86
14.1
0.28

-

Mccti
Criteria1

0
1
0
0
0
0
1
1

Poor Match

Pencil Pitch

•/4TPH
21
-
-

3.3
-
-
-

0.01

•/.FI
-

86
1.0
-
-
-
-
-

%PAH
-
-
-
••

86
14.1
0.28

- .

Meets
Critem'

0
0
0
0
0
0
0
0

Poor Match

Heavy Fuel Oil

%TPH
21
-
-

3.3
-
-
-

0.01

%FI
-

86
1.0
-
-
-
-
-

•/.PAH
-
-
-
-

86
14.1
0.28

-

MecU
Criltru'

100% Match
Heavy Fuel Oil

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria

Caita2ole + Perylene
Fluoranthene

Sample ID: Commercial Grade Bu

TPH as n-Alkanes 1000
Total AHphatics (FI Hydroc»/boiu) 205
Aliphatic UCM 177
Pristane + Phytane 2
Total PAHs 33.4
LPAHs 29
HPAHs 4.7

nkerC
Total Aliphatics (FI Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

Dieul
> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH

.< 0.01% of TPH

Pencil Pitch
< 1% Of TPH
<l%ofF l
= 0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Heavy FutlOU
15% -35% of TPH

>80%ofFl
0.5% -2% of FI

1.5% -10% of TPH
65%- 90% of PAH
10% -35% of PAH

< 0.5% of PAH
< 0.01% of TPH

0.092
0.053
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Model for Identifying Pencil Pitch versus Fuel Oil Products:
Evaluation of Key Indicator Paratmeters

Parameter

Total AliphatJCS (Fl Hydrocvtwni)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene
Summary Evaluation
Identification

Diesel

KTPH
22
•

-
2.5
-
-
-

0.01

KFI
-

90
0.9
-
-
-
-
-

%PAH
-
-
«•

-
80

20.3
0.33

-

Mecti
Criteria'

0
1
0
0
0
0
1
1

Poor Match

Pencil Pitch

%TPH
22
-
-

2.5
- .
-
-

0.01

%FI
-

90
0.9
-
-
-
•
-

%PAH
-
-
-
•

80
20.3
0.33

-

Meed
Criteria'

0
0
0
0
0
0
0
0

Poor Match

Heavy Fuel Oil

%TPH
22
-
-

2.5
-
-
-

0.01

V.F1
-

90
0.9
-
-
-
-
-

•/.PAH
-
-
-
-

80
20.3
0.33

-

M<*u
Criterit1

1
1

100% Match
Heavy Fuel Oil

1. Evaluation criteria based on Pass (l)/Fail (0). Each criteria receives equal weighting in overall evaluation.

Sample Data Evaluation Criteria
Sample ID: #6 Fuel Oil

TPH as n-Alkanes
Total Aliphatics (Fl Hydroc*Aoru)
Aliphatic UCM
Prislane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

1000
221
199

2
25.1

20
5.1

0.083
0.056

Total Aliphatics (Fl Hydrocarbons)
Aliphatic UCM
Pristane + Phytane
Total PAHs
LPAHs
HPAHs
Carbazole + Perylene
Fluoranthene

Dieiel
> 35% of TPH
>80%ofFl
>1.5%ofFl

< 1.5% of TPH
> 90% of PAH
< 10% of PAH
< 0.5% of PAH

.< 0.01% of TPH

Pencil Pilch
<!%OfTPH
<l%ofFl
= 0%ofFl

> 80% of TPH
< 12% of PAH
> 85% of PAH
> 2% of PAH
> 5% of TPH

Heivy Fuel Oil
15% -35% of TPH

>80%ofFl
0.5% -2% of Fl

1.5% -10% of TPH
65% -90% of PAH
10% -35% of PAH

< 0.5% of PAH
< 0.01% of TPH
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•• Appendix B

B PAH Fingerprints

i ji

i
i
i
i
i
i
i
i
i
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Appendix D

Suggested Analytical Approach
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Suggested Analytical Approach

Screen using NWTPH-Dx

Phenol Option

for Creosote
Phenols by GC/MS SIM

Fractionate intp; Aliphatic
'arid Ardmatics"*'

Analyze Fl (Aliphatics) by
GC/FID

Analyze F2 (Aromatics)
by GC/FID

Analyze F2 (Aroraatics)
by GC/MS SIM for PAHs

[Evaluate Data using, PAH fingerprints. Product)
ID Model and Mixing Curve

POPA0007523

00086



££000
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SZSZOOOVdOd Relative Percent of Total PAHs
M *^'

0> 00 O V*

Naphthalene

2-Mcthylnaphthalene

I -Methylnapbthalene
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93SZOOOVdOd

Relative Percent of Total
.tt CK

NaphtbaJcnc

2-MeChylnapbthalene

l-Mcthylnaphtbalcne m

C2-Napbtbalenes

C3-Napbtbaleoes

C4-Napbthalenes

Acenaphtbyle

Accnaphthene

Dibenzofiiran

Fluoreoe

Cl-Fluorenes

C7-FIuoreoes

CJ-Fluorenes

Dibenzothiopbene

Cl-Dibenzothiophcna

C2-Dibcnzo(hiophenes

C3-Dibenzo(hiophcocs

OQ

Pbauothrene

Anthracene

n Cl-PbctiaiithrcDes/Anthraccna
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Evaluation of the Mixing Curve: Summary of Calibration Points and
Miscellaneous Fuel Standards

Sample ED

Curve (100% Diesel)
Curve(90:10D/PP)
Curve (75:25 D/PP)
Curve (50:50 D/PP)
Curve (25:75 D/PP)
Curve (10:90 D/PP)
Curve (100% Pencil
Pilch)
Fresh Diesel
Commercial Grade
Bunker C

# 6 Fuel Oil

Relative %
PAH

3
7

14
31
54
83

100
2

14

10

% Diesel
(Predicted)

FJiR .
87
70
49
29
9

-1
ERR

71

79

% Diesel
(Actual)

too
90
75
50
25
10

0
100

NA

NA

Comment

Not a Mixture (not calculated)
Curve Predicts 3 % Low
Curve Predicts 5 % Low
Curve Predicts 1 % Low
Curve Predicts 4% High
Curve Predicts 1% Low

Not a Mixture (predicts less than 0%)
Not a Mixture (not calculated)

Heavy Fuel Oil (curve predicts 29% Pencil
Pitch due to PAH content)

Heavy Fuel Oil (curve predicts 21 % Pencil
Pitch due to PAH content)

ERR = Can not be calculated from the calibration curve.
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Evaluation of the Mixing Curve: Predicted1 versus Calculated2 Diesel Content (%)

Sample ID
Curve (100% Diesel)
Curve (90: 10D/PP)
Curve (75:25 D/PP)
Curve (50:50 D/PP)
Curve (25:75 D/PP)
Curve (10:90 D/PP)
Curve (100% Pencil Pilch)
Fresh Diesel
Commercial Grade Bunker C
# 6 Fuel Oil

% Diesel
(Predicted)

100 (ERR)
87
70
49
29
9

0(-1)
100 (ERK)

71
79

Percent Diesel
(Calculated: PAHs

asC+P)
100
87
70
52
25
9
0

100
90
91

Percent Diesel
(Calculated: PAHs

as HPAHs)
100
91
77
54
27
10
0

100
,85
84

Percent Diesel
(Calculated: PAHs
as Fluoranthene)

100
92
77
54
26
10
0

100
98
98

Standard
Deviation

0.2
2.6
4.1
2.4
1.5
0.6
0

0.2
11.5
8.4

Notes
1. Percent Diesel predicted from (lie mixing curve.
2. Percent Diesel calculated using indicator compounds present in pencil pitch and diesel.



Evaluation of the Mixing Curve: Predicted versus Calculated Results (PAHs as C + P)

Sample ID
Curve (100% Diesel)
Curve (90: 10 D/PP)
Curve (75:25 D/PP)
Curve (50:50 D/PP)
Curve (25:75 D/PP)
Curve (10:90 D/PP)
Curve (100% Pencil Pilch)
l;rcsh Diesel
Commercial Grade Dunker C
n 6 Fuel Oil

TPH
(PPM)1

4100
-
-
-
-
-

761
-
-
-

% Diesel
(Predicted2)

100 (ERR)
87
70
49
29
9

0(-1)
100 (ERR)

71
79

Prlstane +
Phytane
(PPM)

52
48
37
27
13
5

ND
8
2
2

Diesel3
(PPM)

4878
4503
3471
2533
1220
469
0

750
188
188

Carbazole +
Peryiene
(PPM)

0.093
3.03
6.6
10.5
15.8
19.8
21.7
ND

0.092
0.083

Pencil
Pitch4

(PPM)
21
686
1495
2379
3580
4486
4916

0
21
19

Percent
Diesel

(Calculated)
100
87
70
52
25
9
0

100
90
91

Correction Factors (Based on TPH as n-Alkane Data)

Product
Diesel
Pencil Pilch

True Value
(PPM)
5000
5000

TPH
0.82

0.1522

Pristane +
Phytane

0.013
-

Carbazole
+ Peryiene

-
0.029

Notes
1. TPH: Total Petroleum Hydrocarbons as n-Alkanes.
2. Percent Diesel predicted from the mixing curve.
3. Diesel calculated using the Pristane + Phytane correction factor normalized lo 100% TPH.
4. Pencil Pilch calculated using Carbazole + Peryiene correction factor normalized to 100% TIM 1.
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Evaluation of the Mixing Curve: Predicted versus Calculated Results (PAHs as Fluoranthene)

Sample ID
Curve (100% Diesel)
Curve (90: 10 D/PP)
Curve (75:25 D/PP)
Curve (50:50 D/PP)
Curve (25:75 D/PP)
Curve (10:90 D/PP)
Curve (100% Pencil Pitch)
Fresh Diesel
Commercial Grade Dunker C
# 6 Fuel Oil

TPH
(PPM)1

4100
-
-
-
-
-

761
-
-
•

% Diesd
(Predicted2)

100 (ERR)
87
70
49
29
9

0(-1)
100 (ERR)

71
79

Pristane +
Phytane
(PPM)

52
48
37
27
13
5

ND
8
2
2

Diesel3

(PPM)
4878
4503
3471
2533
1220
469
0

•750
188
188

Fluoranthene
(PPM)

0.034
6.8
17
36
57
70
72
ND

0.053
0.056

Pencil
Pitch4

(PPM)
2

406
1015
2150
3405
4181
4301

0
3
3

Percent
Diesel

(Calculated)
100
92
77
54
26
10
0

100
98
98

Correction Factors (Based on TPH us n-Alkane Data)

Product
Diesel
Pencil Pilch

True Value
(PPM)
5000
5000

TPH
0.82

0.1522

Pristane +
Phytane

0.013
-

Fluoranthene
-

0.11

-ooioo-jen
Wen

Notes
1. TPH: Total Petroleum Hydrocarbons as n-Alkanes.
2. Percent Diesel predicted from the mixing curve.
3. Diesel calculated using the Prislane + Phyiane correction factor normalized to 100% TPH.
4. Pencil Pitch calculated using Fluoranthene correction factor normalized to 100% TPH.



Evaluation of the Mixing Curve: Predicted versus Calculated Results (PAHs as HPAHs)

Sample ID
Curve (1 00% Diesel)
Curve (90: 10 D/PP)
Curve (75:25 D/PP)
Curve (50:50 D/PP)
Curve (25:75 D/PP)
Curve (1 0:90 D/PP)
Curve (100% Pencil Pilch)
Fresh Diesel
Commercial Grade Bunker C
# 6 Fuel Oil

TPH
(PPM)1

4100
-
-
-
-
-

761
-
-
-

% Diesel
(Predicted2)

100 (ERR)
87
70
49
29
9

0(-1)
100 (ERR)

71
79

Pristane +
Phytane
(PPM)

52
48
37
27
13
5

ND
8
2
2

Diesel3
(PPM)

4878
4503
3471
2533
1220
469
0

750'
188
188

HPAHs
(PPM)

2.1
62.7
148.6
300.8
451.4
562.4
590.9
0.5
4.7
5.1

Pencil
Pitch4

(PPM)
15

448
1061
2148
3224
4016
4220

4
34
36

Percent
Diesel

(Calculated)
100
91
77
54
27
10
0

100
85
84

Correction Factors (Based on TPH as n-Alkane Data)

Product
Diesel
Pencil Pitch

True Value
(PPM)
5000
5000

TPH
0.82

0.1522

Pristane +
Phytane

0.013
-

HPAHs
.

0.92

Tl
O

2ooo-Jenwo>

Notes
1. TPH; Total Petroleum Hydrocarbons as n-Alkanes.
2. Percent Diesel predicted from ihe mixing curve.
3. Diesel calculated using (he Pristane + Phytane correction factor normalized to 100% TPH.
4. Pencil Pilch calculated using total HPAHs correction factor normuJi/ed to 100% TPH.
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Flow Diagram for Quantification of Sediment Samples
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Quantify TPH as Diesel or
Fuel Oil -

Is it Pencil
Pitch ?

Quantify Aromatic
Fraction as Pencil Pitch
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Mixture.

Check result against
Measured and Calculated

% Diesel

Quantify Diesel or
Fuel Oil from

Aliphatics

Check Result against
Measured and Calculated

% Pencil Pitch

Quantify Pencil
Pitch fromAromatics

Check curve estimates
agains Measured and
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Estimate % Diesel using Mixing Curve
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Differentiation of Pencil Pitch and Diesel Fuel at Terminal 4,
Port of Portland, Portland Oregon: Site Investigation
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Abstract:

Characterization analyses were performed on sediment samples collected at Terminal 4,
Port of Portland, Portland Oregon. The goal of the investigation was to differentiate
between pencil pitch and diesel fuel in'the sediments and to determine relative percentages
of each product. A series of analyses was performed that included initial screening by
GC/FDD and subsequent confirmation analyses on a selected subset of. samples.
Confirmation analyses included aliphatic and aromatic separation using silica gel, GC/FID
analysis for alkane hydrocarbons, GC/FID analysis for pencil pitch, and GC/MS SIM
analysis for PAHs. The data was evaluated against site specific pencil pitch and diesel
standards in order to fingerprint the hydrocarbon content in the sediment. Relative
percentages of each constituent were calculated from the results. The data was plotted
against a mixing curve of the two products and deviations from the predicted results are
explained.

Analytical Testing:

The analytical protocols used in the study were proposed based on an initial investigation
of site specific pencil pitch and diesel standard performed in 1998. Based on results of this
study, an analytical approach was suggested that included screening of sediment samples
using NWTPH-Dx for pencil pitch, diesel, and the key indicator compounds pristane,
phytane and fluoranthene.
Twenty grams wet weight of sediment was extracted using EPA Method 3550B. The
extracts were concentrated to 10 ml in methylene chloride and analyzed by NWTPH-Dx.
Summary analytical reports of the screen analyses have been included in Appendix A.
From this screen, approximately 20 samples were selected for confirmation analysis.
The extracts of the samples chosen for confirmation were solvent exchanged into hexane
and fractionated into aliphatic and aromatic hydrocarbons using a silica gel column. A
stock diesel standard was prepared in the same manner. The alkane fraction (Fl) of this
diesel standard was used to quantify diesel content in the field samples using the Fl
portion of the sediment extracts.

POPA0007539
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The aliphatic fractions were analyzed by GC/FID for a variety of parameters including
Total Petroleum Hydrocarbons (TPH) as Alkane Hydrocarbons, individual normal alkanes
(nCIO - nC36), pristane, phytane, four unknown isoprenoids eluting in the range of C12 -
C16, and diesel fuel. A determination of the unresolved complex alkane mixture (UCM)
was made by subtracting the sum of discrete alkanes from the TPH value. This data was
used in the following manner:

• to evaluate chromatographic fingerprints against the site specific diesel
standard

• to determine the TPH as Diesel concentration in the sediments
• to estimate the amount of diesel based on pristane + phytane concentrations for

comparison to the measured diesel in the sediments
• to estimate the amount of non-diesel petroleum hydrocarbon based on the sum

of nC25, nC27, nC29 and nC31 concentrations in the sediment
The aromatic fractions were analyzed by GC/TTD for pencil pitch. The data was used to
evaluate the chromatographic fingerprints against the site specific pencil pitch standard.
The aromatic fractions were also analyzed by GC/MS SIM for PAHs and alkylated
homologs. The data was used in the following manner:

• to evaluate the key indicator PAHs for diesel and pencil pitch PAH signatures
• to calculate the amount of pencil pitch based on the HP AH concentrations in

the sediments
• to calculate the amount of pencil pitch based on the fluoranthene concentration

in the sediments
• to determine the percent total PAHs relative to the aliphatic hydrocarbons

present in the sediments (used to plot sample results against a mixing curve of
pencil pitch and diesel)

Summary analytical reports for these analyses have been included in Appendix A.

Data Analysis:

Data analysis involved six evaluations:
1. GC/FID chromatograms were evaluated for diesel and pencil pitch fingerprints. The

evaluation was performed against chromatograms of site specific standards.
2. A qualitative determination of the possible impact of a non-diesel, non-pencil pitch

hydrocarbon component was made by a review of the GC/FID chromatograms. This
component is hereafter called "TPH Background" in this report.

3. Key indicator compounds for diesel, pencil pitch and the TPH Background were
identified. These indicators were used qualitatively by plotting the relative percentages
in bar charts to create signature fingerprints for site specific standards (diesel and

_pentil>gjtcJ?)jand,fieldrSamDles. They were used to quantify the amount of diesel, pencil

POPA0007540 00090
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pitch and TPH Background by determining the amount of each indicator compound
present in the standards. Correlation factors were then developed that were used to
calculate the amount of each component present in the samples.

4. Measured concentrations of diesel and pencil pitch using GC/FID were compared to
expected concentrations based on the amounts of key indicator compounds detected in
the samples.

5. A determination of the percent diesel was calculated from the data. The results were
adjusted for the contribution of TPH Background to provide a value that is
representative of the site specific diesel present in the sediments.

6. The results of the percent diesel calculation were plotted against a mixing curve of
pencil pitch and diesel to show the effect of the TPH Background on the
determination.

Results:

The GC/FID chromatograms were reviewed for hydrocarbon patterns resembling the site
specific Diesel and Pencil Pitch standards. Strong correlations with Diesel standard were
observed in Samples HC-S-01, HC-S-25, HC-S-34 and HC-S-36. All samples showed at
least some contribution from the TPH Background. However, in these four samples the
diesel pattern was clearly recognizable. Sample HC-S-25 was the most highly impacted
sample.
Aliphatic data has been plotted in bar graphs to show the ratios of key alkane indicator
compounds compared to the site specific diesel standard. All of the samples exhibited a
higher percentage of Total Resolved Alkanes as compared to the standard. This is one of
the characteristics resulting from contribution from the TPH Background. Specifically, the
odd numbered n-alkanes ranging from C25 - C31 have a significant impact on this value.
A pattern consistent with the diesel standard is recognized by an increasing percentage of
Isoprenoids U2 - U4, an obvious peak at Pristane and Phytane, the absence of nC17 and
nC18, and lower C25 - C31 alkane percentages compared to the Pristane and Phytane
levels. The latter characteristic is not seen in the site diesel standard. It is an artifact from
the TPH Background.
It should be noted that the peaks being referred to odd numbered n-alkanes in the C25 -
C31 range are most probably waxes from the biological degradation of plant debris. A
GC/MS analysis was performed on selected aliphatic extracts. The presence of nC25,
nC27 and nC29 were confirmed. The presence of nC31 was not confirmed, although this
may be a function of .therjelative low concentrations of the compound in the extracts.
There was irislgliilJiant' data from these confirmation analyses to determine if the TPH
Background was entirely due to natural sources, or if it was a combination of biogenic
material and petroleum. The presence of hopanes in the extract (common indicator
compounds for bunker C fuel oils) was not confirmed, possibly because the concentration
of the TPH Background was relatively low in the samples.
PAH fingerprints were generated using relative percentages of the primary PAH
compounds detected in the samples. All of the samples analyzed indicate at least some
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influence from pencil pitch. Even the samples dominated by diesel fuel showed some
indication of a Pencil Pitch fingerprint. This is explainable in that Pencil Pitch has such a
high percentage of high molecular weight PAHs that very small amounts of the material
will dominate the fingerprint profile.

Table 1 is a data summary showing the concentrations and relative percentages of pencil
pitch, TPH as Diesel and the TPH background (non-diesel). TPH was calculated as the
sum of these three components. The percent TPH as Diesel has been highlighted in yellow.
This value represents the amount of hydrocarbon contamination that is attributable to the
site specific diesel component. It has been adjusted for the TPH Background present in the
sediments. The percent of TPH as Diesel + the percent of TPH Background was
calculated and included in the table. This value was used in plotting the sample results
against a mixing curve of pencil pitch and diesel (Figures 1-3).
The last column in Table 1 shows the result of using the mixing curve of diesel and pencil
pitch to calculate the percent diesel present in the samples. This is graphically presented in
Figures 1 - 3. In generating these plots, an attempt was made to factor out the effects of
the TPH Background. This was done by quantifying the amount of TPH Background that
was contributed to the total Fl aliphatic. The correlation factor for this calculation was
based on the amount of TPH Background detected in Samples HC-S-40, HC-S-39 and
HC-S-38. These samples were selected because there was no indication of site specific
diesel in the sediment. The correlation factor derived from averaging the TPH Background
at these locations was applied to the Fl aliphatic results for all samples. This adjusted Fl
aliphatic value was used in determining the relative percent PAH present in the sediments.
The relative percent PAH is plugged into the calibration curve and the percent diesel
present in the samples is generated using a quadratic fit of the calibration data. It was
assumed that if the percent diesel determined from the mixing curve and the percent diesel
+ TPH Background determinations varied by more than 35%, the samples contained too
low a concentration of site specific diesel to accurately determine if it was present in the
sediment.
Tables 2 and 3 are summaries of the aliphatic and aromatic respectively. Comparisons of
the various techniques used to assess concentrations of diesel and pencil pitch are
presented in these tables.
In Table 2 (aliphatic data), diesel as a function of pristane + phytane is compared to the
TPH as Diesel measured by GC/JrlD. In most samples, a high bias can be observed in the
GC/FID values resulting from the addition of the TPH Background to the diesel fraction.
Since the TPH Background does not contain significant concentrations of pristane and
phytane, the results calculated using correlation factors are considered more representative
of the contribution of site specific diesel to the sediments. Samples HC-S-01, HC-S-25
and HC-S-34 show the reverse pattern. That is, the calculated diesel concentrations are
greater than the measured amounts. This indicates no significant bias associated with the
TPH Background.
This approach of using correlation factors to determine concentrations of each component
in the TPH mixture was considered a more accurate method than direct measurement from
the GC/FID. Correlation factors are summarized in Table 4.
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Aromatic hydrocarbons have been summarized in Table 3. The highest concentration of
total PAHs was observed in sample HC-S-19. All of the samples exhibited a fingerprint
that was characteristic of pencil pitch. The pencil pitch component was quantified using
two separate correlation factors (pencil pitch as fluoranthene and pencil pitch as HPAHs).
Results of these calculations showed good agreement in all samples except HC-S-24. It is
assumed that the pencil pitch as HPAHs is less prone to significant deviations due to
experimental error and this technique was selected as the primary quantitation approach.
Table 3 also shows the relative percent PAH that was used in determining percent diesel
via the mixing curve.

A comparison of three different methods of determining pencil pitch concentrations in the
samples is presented in Table 3. The results of this comparison show that using HP AH and
Fluoranthene correlation factors to calculate the amount of pencil pitch produces similar
results. The only significant outlier was observed with sample HC-S-24. However, the
GC/FTD measurements of pencil pitch are prone to a high bias ranging from 30 - 100
percent relative to the calculated values. This high bias is predictable since the use of
GC/FTD as prescribed by NWTPH-Dx is not specific and will not differentiate between
pencil pitch hydrocarbons, diesel hydrocarbons, and background hydrocarbons in the
sample.

Discussion

The techniques used to evaluate the samples for the presence of diesel fuel, to determine if
this fuel can reasonably be linked to diesel collected at the site, and to estimate the percent
of the TPH contamination that may be attributed to this diesel were formulated during a
preliminary investigation in April, 1998. This investigation included analysis of site specific
diesel and pencil pitch standards, the creation of a mixing curve containing these two
components, and the identification of key indicator compounds to be used in evaluating
sediment data.
Sediment samples were delivered to the lab in October, 1999. Upon preliminary evaluation
of screening data, a subset of samples were selected for full characterization. Shortly into
this evaluation, it became apparent that the evaluation techniques developed using site
specific standards would require refinement due to a ubiquitous TPH Background present
in the samples. Upon further analysis, three distinct TPH components were identified:
pencil pitch, weathered diesel fuel, and the TPH Background. The TPH Background is
most probably a mixture of biogenic material and, possibly to a lesser degree, oil range
petroleum hydrocarbons.
The presence of a TPH Background required the evaluation to include an estimate of the
contribution of this component to the TPH at the site. This was performed by using three
samples that did not show any impact from the site specific diesel fuel. The Fl aliphatic
fraction from samples HC-S-38, HC-S-39 and HC-S-40 was used to establish a
correlation factor for estimating the amount of TPH Background present in the samples.
This was done by summing the amount of nC25, nC27, nC29 and nC31 in each sample.
The amount of these compounds was compared to the total aliphatics and an average
correlation factor was calculated for computing the amount of TPH that could be
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attributed to the THP Background in samples that contained a mixture of both and TPH
Background. Determining the contribution of TPH Background in the samples allowed for
the continued use of the mixing curve developed during the preliminary evaluation of site
specific standards.
A similar technique was used to determine the amount of diesel and pencil pitch present in
the samples. In this case, the correlation factor was based on pristane + phytane
concentrations in the site specific diesel standard. Since these compounds are not present
in the TPH Background, but are significant components in the diesel fuel, it is assumed
that this technique is a more accurate determination of diesel fuel in the sediments than
attempting to factor out the TPH Background from the TPH as Diesel value measured
using GC/FID. Pencil pitch was calculated using a correlation factor based on the sum of
high molecular weight PAHs in the samples. These factors were developed during the
preliminary investigation on the site specific standards.
The results of these calculations have been summarized as a concentration (PPM) and as a
percentage of TPH in Table 1. A detection limit of 50 ppm was used for the concentration
data. This level was selected because it represented a concentration that could easily be
determined from the analytical data, could be supported by instrument detection limits of
indicator compound used in the calculations, and was high enough to allow a visual
inspection of GC chromatograms to confirm the presence of each TPH component.
Concentrations of each TPH component were calculated from the data. These values were
summed to determine a TPH concentration. The percentage of each component was
determined relative to the TPH in the sediment. The percent diesel reported in Table 1
indicates the amount of TPH that is attributed to the site specific diesel.
Table 5 summarizes two evaluations that were performed in order to assess the quality of
the findings. First, the ratio of nCl? to Pristane was calculated for each sample. The site
specific diesel standard did not contain any measurable nC17. Therefore, the ratio of these
compounds should be zero (or very close to zero). It is expected that the TPH
Background may be contributing very small amounts of nC17 to the hydrocarbon in the
sediments. To evaluate the quality of the fingerprint match to site specific diesel, a
threshold value of 0.1 was applied to this ratio. That is, if the ratio exceeded 0.1, the
match quality was determined to be weak with a high degree of uncertainty associated
with the percent diesel determination.
The second evaluation involved comparing the calculated percent diesel (including the
TPH Background) to the percent diesel predicted by the mixing curve. If relative percent
difference between these two values exceeded 30%, the result was flagged (*) to indicate
a potential bias resulting from the TPH Background. That is, contribution from the site
specific diesel may not be accurately differentiated from the TPH Background.
Evaluations of match quality were not performed on samples that contained less than 5%
diesel. At such low percentages it is not possible to accurately differentiate between diesel
and the TPH Background.
The results of these evaluations indicate that the most significant impacts of site specific
diesel are localized in the areas of HC-S-01, HC-S-25, and HC-S-34. Samples HC-S-33
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and HC-S-36 also show impact of diesel fuel closely matching the site specific diesel.
However, the presence of low concentrations of n-C17 in the samples may indicate
petroleum contribution from other sources in addition to the seep at HC-S-25.

Fingerprint matches were also observed at samples HC-S-04, HC-S-05, HC-S-06, and
HC-S-07. Based on comparison of calculated and predicted amounts of diesel in these
samples, it appears the TPH Background is significantly biasing the calculated results.
Samples HC-S-02 and HC-S-03 also showed some indication of a diesel fingerprint.
However, the amount of diesel in the samples was too low for differentiated from the TPH
Background.

Conclusions

The following conclusions are made from the data evaluated in this study:
1. The techniques used to evaluate the sediment samples successfully differentiated diesel

from other hydrocarbon constituents at the site. Furthermore, the diesel contamination
could be quantified in the samples that were subjected to confirmation analyses.

2. Pencil pitch is widely distributed at the site. High concentrations of methylene chloride
extractable PAHs from pencil pitch result in GC chromatograms that are dominated by
a pencil pitch fingerprint. This is particularly evident from analysis of the aromatic
fraction of the NWTPH-Dx extract.

3. There is a ubiquitous TPH background at the site. This background appears to be
mostly comprised of biogenic material originating from degradation of plant material in
the sediments.

4. Sample HC-S-25 showed a good match to the T4 Diesel standard. Sample HC-S-34
also has a diesel fingerprint that matches the site specific diesel. Samples HC-S-33 and
HC-S-36 show a low concentration diesel component. However, due to the low
concentration of diesel and the presence of n-alkane hydrocarbons not detected in the
T4 diesel standard, it is not possible to differentiate the sources of diesel range
hydrocarbons at these locations.

5. There is a good diesel fingerprint at sample HC-S-01. The weathering characteristics
are consistent with those observed in the T4 diesel standard.

6. The general area around samples HC-S-04, HC-S-06 and HC-S-07 show a distinct,
albeit low concentration diesel component. The samples have very similar alkane
hydrocarbon fingerprints, so it is assumed the diesel observed at these locations is
from a common source.

7. A determination of pencil pitch in sediment is most accurately performed by measuring
key indicator compounds (HPAHs or Fluoranthene) and applying a correlation factor
to compute the amount of pencil pitch in the sample. GC/FID measurements are prone
to high biases resulting from non pencil pitch hydrocarbon content in the sediments.
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Table 1: Data Summary

Sample
Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-12
HC-S-16
HC-S-23
HC-S-24
HC-S-25
HC-S-33
HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-19
HC-S-31
HC-S-30

Lab Code
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807 11 5-003
K98071 15-007
K98071 15-010
K9807115-011
K98071 15-013
K9807 115-021
K9807 169-001
K9807 169-002
K9807 169-003
K9807 169-004
K9807 169-005
K9807 169-0 13
K9807 169-0 16
K9807 169-0 17

Concentration (PPM)
Pencil
Pitch1

5020
3060 .
2060
979
772
678
779
647
1070
572
3200
<50
131
<50
74.7
195
459
1300
8430
57.6
311

Diesel1

779
88

<50
183
115
135
106
75
115
60
74

962
212
92

375
<50
<50
<50
<50
<50
<50

TPH
Background3

97
<50
<50
88
81
94
77
81
108
107
67

<50
82
22

<50
85
122
106
<50
79
62

TPH4

5896
3148
2060
1250
968
907
962
803
1293
739

3341
962
425
114
450
280
581
1406
8430
137
373

% of TPH

Pencil Pitch
85
97
100
78
80
75
81
81
83
77
96 '
<5
31

<15
17
70
79
92
100
42
83

lliiSlil

TPH
Background

2
<5
<5
7
8
10
8
10
8
14
2

<5
19
19
<5
30
21
8

<5
58
17

Diesel +
Background

15
3

<5
22
20
25
19
19
17
23
4

100
69
100
85
34
24
9

<5
61
19

Diesel
(predicted)5

24
NC
NC
35
37
38
23
25
17
21
NC
100
88
100
100
NC
NC
NC
NC
NC
NC

Notes:
1. Calculated from the sum of LCRMA HPAHs
2. Calculated from the sum of Pristane + Phytane.
3. Calculated from the sum of nC25 - nC31 odd alkanes.
4. Total Petroleum Hydrocarbons (TPH) calculated as the sum of Pencil Pitch, Diesel and TPH Background.
5. Percent diesel predicted from the pencil pitchrdiesel mixing curve.
NC Not Calculated because the TPH concentration was too low to accurately differentiate Diesel from the TPH Background.
o
o
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Table 2: Aliphatic Hydrocarbons (PPM)

Sample
Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-12
HC-S-16
HC-S-23
HC-S-24
HC-S-25
HC-S-33
HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
3C-S-19
riC-S-31
3C-S-30

Lab Code
K9807097-031
K9807097-032
K.9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807 11 5-003
K9807 11 5-007
K98071 15-010
K9807 115-011
K98071 15-013
K9807 11 5-021
K9807 169-001
K9807 169-002
K9807 169-003
K9807 169-004
K9807 169-005
K9807169-013
K9807 169-0 16
K9807169-017

TPH as
Alkane HC1

3800
1600
1100
920
720
760
690
600
650
620
1600
1200
380
150
670
290
420
660
4000
260
340

Total
Aliphatics
(Fl HC)

580
140
110
270
240
250
170
170
210
190
140
650
230
97

370
130
150
140
160
140
130

Total
Resolved
Alkanes

16
3.2
2.9
7.8
8.1
7.1
5.7
6.1
8.1
6.7
6.2
18

8.2
2.8
7.7
4.8
6.5
5.7
1.7
4.5
3.7

Unresolved
Complex
Alkane
Mixture

564
136.8
107.1
262.2
231.9
242.9
164.3
163.9
201.9
183.3
133.8
632

221.8
94.2
362.3
125.2
143.5
134.3
158.3
135.5
126.3

Sum of
nC25-

nC31 Odd
Alkanes

3.92
1.42
1.84
3.54
3.26
3.78
3.09
3.25
4.34
4.33
2.71
1.37
3.3

0.87
1.02
3.42
4.9

4.27
1.09
3.19
2.51

Pristane +
Phytane

8.1
0.91
0.45
1.9
1.2
1.4
1.1

0.78
1.2

0.62
1 0.77

10
2.2

0.96
3.9
0.1
0.15
0.14
0.33
0.22
0.23

Diesel as
Pristane +
Phytane1

779
88
43
183
115
135
106
75
115
60
74

962
212
92

375
0
0
0
32
21
22

TPH as
Diesel

(measured)3

640
130
110
360
320
270
180
160
190
160
130
660
210
100
360
99
120
110
110
120
110

TPH
Background

as Diesel4

97
35
46
88
81
94
77
81
108
107
67
34
82
22
25
85
122
106
27
79
62

^otes:
I. TPH as Alkane HC includes both aliphatic and aromatic hydrocarbons quantified using a normal alkane composite standard (nCIO - nC40, pristane and
Dhytane). The data is included because correlation factors were generated using data normalized to this measurement
I. Calculated from the pristane + phytane concentration. Correlation factor: multiply by 96.2.
5. Measured by GC/FID. Includes carbon range nC 12 - nC24.
t. Calculated from the sum of nC25 + nC27 + nC29 + nC31. Correlation factor: multiply by 24.8. Includes carbon range nC12 - nC24.
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Table 3: Aromatic Hydrocarbon Values (PPM)

Sample
Name

HC-S-01
HC-S-02
HC-S-03
HC-S-04
HC-S-05
HC-S-06
HC-S-07
HC-S-12
KC-S-16
HC-S-23
4C-S-24
-IC-S-25
-IC-S-33
4C-S-36
-IC-S-34
iC-S-40
-IC-S-39
iC-S-38
iC-S-19
lC-S-31
iC-S-30

Lab Code
K9807097-031
K9807097-032
K9807097-033
K9807097-034
K9807097-035
K9807097-036
K9807097-037
K9807 11 5-003
K9807 115-007
K9807115-010
K98071 15-011
K98071 15-013
K9807 11 5-021
K9807 169-001
K9807 169-002
K9807 169-003
K9807 169-004
K9807 169-005
K9807 169-013
K9807 169-0 16
K9807 169-0 17

Total
PAHs1

688.1
423.5
276.9
129.6
102.1
89.7
103.3
85.2
145.4
78.9

418.4
2.6
8.6
3.1
13.3
27

63.2
181.1
1185.5

7.7
42.6

LCRMA
LPAHs

50
33.7

12
7.9
6.6
5.3
6.5
5.6
14.1
5.6

24.8
2.01
1.4
0.4
0.8
2.5
5.9
17.8

112.1
0.5
3.4

LCRMA
HPAHs

497
303
204
96.9
76.4
67.1
77.1
64.1
106

56.6
317
1.7
13
1.2
7.4

19.3
45.4
129
835
5.7

30.8

Fluoranthene
70
44
28
13
12

9.4
11
8.9
17

6.5
70
0.3
1.8

0.28
1.3
2.9
7.5
20
130

0.83
4.7

Pencil
Pitch1

4300
3400
3300
1500
890
940
970
1300
1400
1200
2800
960
570
100
430
310
610
1500

11000
250
780

Pencil Pitch
as HPAHs

(PPM)3

5020
3060
2060
979
772
678
779
647

,1071
572

3202
17

131
12

74.7
195
459
1303
8434
57.6
311

Pencil Pitch as
Fluoranthene

(PPM)4

4858
3054
1943
902
833
652
763
618
1180
451
4858

21
125
19
90

201
521
1388
9022

. 58
326

Fl Alkanes4

448
92
48
150
130
122
66
60
63
44
48
604
118
68

336
14
0
0

123
32
45

% PAH
(relative to Fl

Alkanes)6

61
82
85
46
44
42
61
59
70
64
90
0
7
4
4
65
100
100
91
19
49

. Total PAHs including alkylated homologs.
:. Analyzed using NWTPH-Dx (GC/FID) and quantified against a pencil pitch curve.
l. Calculated from the sum of the LCRMA HPAHs. Correlation factor: multiply by 10.1.
k Calculated from the fluoranthene concentration. Correlation factor: multiply by 69.4.
i. Fl Aliphatics have been adjusted for TPH Background contribution to eliminate bias in calculating relative percent PAH content.
i. 5|is value was used to calculate the percent,djesel rfrorp^;pii^ng|ou^;.
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iisra (Table 4: Summary of Correlation Factors usea to Calculate TPH Component Concentrations

TPH Component

Pencil Pitch

Penicl Pitch
Pencil Pitch
Diesel
TPH Background (Diesel
Range)

TPH Background (Fl
Aliphatics:nC10-nC36)

Determinant

HPAHs (including homologs)

HPAHs (LCRMA only)
Fluoranthene
Pristane + Phytane

nC25 + nC27 + nC29 + nC31

nC25 + nC27 + nC29 + nC31

Correlation
Factor

8.4

10.1
69.4
96.2

24.8

33.8

Function

Multiply

Multiply
Multiply
Multiply

Multiply

Multiply

Comment
Pencil pilch calculated u a function of (he sum of HPAHs including alkylaled
homologs

Pencil Pilch calculated as a function of the cum of LCRMA HPAHi
Pencil Pitch calculated u a function of iluoranthene
Diesel calculated as a function of pristane and phytanc

TPH background calculated ai the sum of nC25 - nC3 1 odd alkanes and adjusled
for diesel range organic}

TPH background calculated u the sum of nC25 • nC3 1 odd alkanes; the
calculation estimates the TPH background contributing (he the total Fl Aliphatic
response
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Table 5: Evaluation of the Match Quality for Diesel Detected in the Samples

Sample Name Lab Code
Diesel + TPH
Background

Diesel
(predicted)

nC17/Pristane
Ratio

Match
Quality1

HC-S-01 K9807097-031 15% 24% 0 Strong*
HC-S-02 K9807097-032 3% NC 0 NA
HC-S-03 K9807097-033 NC NA
HC-S-04 K9807097-034 22% 35% Strong*
HC-S-05 K9807097-035 20% 37% 0.24 Weak*
HC-S-06 K9807097-036 25% 38% Strong*
HC-S-07 K9807097-037 19% 23% Strong
HC-S-12 K9807115-003 19% 25% 0.35 Weak
HC-S-16 K9807115-007 17% 17% 0.21 Weak
HC-S-23 K9807115-010 23% 21% 0.45 Weak
HC-S-24 K9807115-011 4% NC 0.54 NA
HC-S-25 K9807115-013 100% 100% Strong
HC-S-33 K.9807115-021 69% 88% 0.13 Weak
HC-S-36 K9807169-001 100% 100% 0.14 Weak
HC-S-34 K9807169-002 85% 100% Strong
HC-S-40 K9807169-003 34% 20% 2.2 NA
HC-S-39 K9807169-004 24% 0% 1.8 NA
HC-S-38 K9807169-005 9% NC 1.8 NA
HC-S-19 K9807169-013 NC 0.37 NA
HC-S-31 K9807169-016 61% 63% 0.92 NA
HC-S-30 K9807169-017 19% 33% 1.2 NA

Notes:
1. Match quality is an evaluation of how close the diesel in the sediment matches the site specific diesel standard collected at T4. A strong match is indicated by

a n-C17/Prislane ratio of zero. A weak mutch indicates the presence of diesel range hydrocarbons from sources other than T4 diesel. A
weak match does not rule out contribution of T4 diesel but does suggest that differentiation from other sources is not possible.

* Indicates a possible bias with the estimate of the percent diesel based on uncertainty associated with differentiation of the TPH Background in the sample.
NA Evaluation of the match quality is not applicable because the diesel concentration is not a significant part of the TPH.
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Figure 1: Percent Diesel in Field Samples Plotted on the Mixing Curve After Adjustments
for TPH Background
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Figure 2: Percent Diesel in Field Samples Plotted on the Mixing Curve After Adjustments
for TPH Background
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Figure 3: Percent Diesel in Field Samples Plotted on the Mixing Curve After Adjustments
for TPH Background
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Appendix A

Aromatic Fingerprints and Chromatograms
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Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Quantitation Report
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• Quant itat ion Report

Signal #1 J:\GC15\DATA\021299\0212F003.D Vial: 3

•

Signal #2 J:\GC15\DATA\021299\0212F003.D\0212R003.D
Acg On 12 Feb 99 04:40 PM

' Sample PENCIL PITCH 264 PPM
^A Misc F=2 D=l A=10.5

•̂ ^ Quant Time Feb 16 7:59 1999

45S
Operator: LLANDAU
Inst : GC15
Multiplr: 1.00

Method : J:\GC15\METHODS\PPCH0113.M

•

Title : Pencil Pitch Special Project ical 10/28-30/98
Last Update : Thu Feb 04 19:54:35 1999
Response via : Multiple Level Calibration

•
Volume Inj . : 2 ul
Signal #1 Phase : RTX 5
Signal #1 Info : 0.53 mm

1
|

|

1

to
I
B ••

"•

I

1i •

I
1

1

1*
i .

Abundance TIC:
•

8000 -

7000-

6000 :

5000 -_

4000 -

3000-

2000 -

1000-'

Time — >O.C
Abundance
140000 -_

120000 -j
'.

100000-

80000-

60000 -j

40000 -

20000-

0 -'

-

V- ______ - 1 . 1 . . . .
)0 5.00 10.00 15.

TIC:

V
— i — i — i — i — rn — i — < — i — I — i — i — i — i —
" .-r\ — — P rtl Ti- . • • 1riffle—Vq.Qo s.::;op. 10.00 is

Signal #2
Signal #2

0212F003.D

ouJL-.Jol̂
00 20.00
0212R003.D

II 5H
1 i i i i 1 i
.00 20.00

Phase: RTX 200
Info : 0.53 mm

"v̂ ]
Wi,L.

»Ljiô
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• U4i>$f.ga3.iDi;L,-PJ)CKGl'l̂ -n Tue Feb 16 21:50:05 1999 00*1̂  2



Quantitation Report

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\0114F047.D. Vial: 38
J:\GC15\DATA\Q11499\0114F047.D\0114R047.D
16 Jan 99 01:26 AM Operator
K981028-LCS3 AROM Inst
F=5 D=l A=20.5 Multiolr
Jan 26 11:04 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

LLANDAUl
GC15
1.00

Volume Inj . : 2 ul
Signal #1 Phase : RTX 5 Signal
Signal #1 Info : 0.53 mm Signal

Abundance

10.0000 -

80000 -

60000 -

40000 -

20000 -

0 -

rime-->0 . C

TIC: 0114F047

w

I , jj J

IS

i

ihu 1 ^f^ •L-JJl

)0 5.00 10.00 15.00
Abundance

100000 -

•
80000 -

60000 -

40000 -

20000 -

0 -

rime-->0. (

l-.̂ jjjiwlli Ii

#2 Phase: RTX 200
#2 Info : 0.53 mm

.D

^k_i i_. u .^

20 .00 25.00 30 .00
TIC: 0114R047

IS

11 1IttkJJu^
— i —— i — i —— i —— [• r — i - T r | i i i -i — | —— i — i —
30 5.0_0__. _ 10.00 15.00

u. iJU.,u

.D

U j

09
10in
ooo

L_ « «*
2
D
0.

i — i — ] — r -T r1 i j i i i i j i ' i •
20.00 25.00 30.00

U.L14F047.U -. Tue Jan 26 15:53:11 1999
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Quantitation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\021299\0212F023.D
J:\GC15\DATA\021299\0212F023.D\0212R023.D
13 Feb 99 04:51 PM
K9807097-031 10X
F=10 D=10 A=8.01
Feb 16 7:54 1999

Vial: 14

Operator: LLANDAi;
Inst : GC15 •
Multiplr: 1.00

Method
Title
Last Update
Response via

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Thu Feb 04 19:54:35 1999
.- Multiple Level Calibration

Volume Inj .
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal £2 Info : 0.53 mm

'Abundance

20000 -

15000 -

10000 -

5000 -

0 -
Time-->0.00

TIC: 0212F023.D

/ L .. . : i ,. ._...

IS

uli,- uliiit¥W ttj iLi.L/L
5.00 10.00 15.00 20 .00 25 .00 30.00

Abundance

20000-

15000-

10000-

5000 -

0 -

TIC: 0212R023.D

IS

ill
T———I———1———1———j———1———I———I———I———|———I———I———1———I———|———I———1———I———I———|———I———1———I———I———|———I———1———I———1———|———I——

imer.-j^UOQ.,^,. .,„ .-5-,0-Qi .^--IQ.OO 15.00 20.00 25.00 30.00

oto
oo

o
Q.

Q212F023.V.P 11« Tue Feb 16 09:16:24 1999 Page 2
00110
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Quantisation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J: \GC15\DATA\011499\0114F076 .D
J:\GC15\DATA\011499\0114F076.D\0114R076.D
16 Jan 99 09:36 PM
K9807097-032 AROM
F=2 D=l A=11.3
Jan 26 10:35 1999

Vial: 59

Operator: LLANDAUE
Inst : GC15 .
Multiplr: 1.00

Method
Title
Last Update
Response via

: - J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
.- Thu Feb 04 19:54:35 1999
: Multiple Level Calibration

Volume Inj .
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

[Abundance
.140000^

120000 -_

100000-1

80000:

60000-j

40000^

20000^

0-

Time-->0.00

TIC: 0114F076.D
i ii in

5.00 10.00 15.00 20.00 25 .00 30.00
Abundance
140000 -

120000 •

100000-

80000 -

60000 -

40000 -

20000 -

0

TIC: 0114R076.D

. . .00 15.00 20.00 25.00 30.00

-rue Feb 16 09 :48 :22 1599 Page 2
00112
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Quantitation Report

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

J:\GC15\DATA\021299\0212F011.D
J:\GC15\DATA\021299\0212F011.D\0212R011.D
12 Feb 99 10:13 PM
K9807097-033 40X
F=2 D=40 A=11.4
Feb 16 7:46 1999

Vial: 10

Operator: LLANDAlj-
Inst : GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj .
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
ThU Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

14000 •

12000 -

10000 :

8000 -

6000 -

4000 -

2000 -

rime-->0 . C

TIC

-

L .1 .
(0 5 .00 10.00 15

Abundance TIC
14000 -

12000-

10000 -

8000 -

6000 -

4000 -

2000 -
1

0 -
Time-->0 .C

IS

^ . i

)0 5 .00 10.00 15

: 0212F011.D

IS

u~ iL-.
l lM lU/Ljuk_

00 20 .00 25.00 30.00
0212R011.D

«»

A _^_j m
*<'<U c1 IK c

WWJUL . M. k j
C

.00 20 .00 25.00 30.00

.... .*i_j.M. . " Tue Feb 16 09:14:12 1999 Page
00113
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."1 0 O 4

.*'-•" --••- ——— --"--• " • • • • • • - - • - : ' " " 1

Jj

I ̂ . • ̂ - • ̂ . • ̂ _ • ̂ . • *_ • ̂ "i ̂ . • 4

*~——[

•_". O «»"• •-"• •-"• 4

*_"i C\ "j.". ̂ f <^^

.

^"••^"•^,•^•4

l<kr"i<^i .̂̂ ^_"«4

SB,
•PPPPIV,

S

a a •;H ? =i*• 3 ni
3 2. oo !
5 -^ o;0> .£. Ji. •

n^
r ^"

j

/t
5

^
>as
35'

(TQn•t
TJ
2^
5*<•*.
o*^»asn
GOi
oJx

1
«'1

1
' '^^

1- U1
1
1

• 1• •
•i
i
1

i
i
l
•'i
t



Quantisation Report

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

J:\GC15\DATA\021299\0212F012.D
J:\GC15\DATA\021299\0212F012.D\0212R012.D
12 Feb 99 10:54 PM
K9807097-034R 10X
F=2 D=10 A=8.40
Feb 16 7:46 1999

Vial: 11

Operator: LLANDAtT-
Inst : GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

15000 -

10000 -

5000-

rime-->0 . C
Abundance

15000 -

10000 -

5000 -

. /
0 -

rime-->0 . C

TIC:

V —— __ , .1 , — __> ;L

. i . . | i . . . , . i , . |
0 5 .00 10.00 15.

TIC:

1

1 .
V_ JL , , ^ -J ———— — J

s

V—

)0 5.00 10.00 15.

0212F012.D

IS

iiLu-i 1 1itWjl vKf MLjA
00 20 .00 25.00 30.00

0212R012.D

UL.i JilljL
uu1

W-L . M . « L - I

00 20.00 25.00 30.00

ie Feb 16 09:14:53 1999 Page 2

00115
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Quantitation Report

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\0114F073.D
J:\GC15\DATA\011499\0114F073.D\0114R073.D
16 Jan 99 07:31 PM
K9807097-035 AROM
F=2 D=l A=9.58
Jan 26 10:33 1999

Vial: 56

Operator: LLANDAUE
Inst : GC15
Multiplr: 1.00 /^

Method
Title
Last Update
Response via

Volume Inj .
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113 .M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
140000 :

120000 -

100000 :

80000 -_

60000 -_

40000 -j

20000 -_

0 -

Time-->0 . (
Abundance

140000 '-_

120000-

100000-

80000 -

60000 -

40000 -

20000 -

0 -

Time-->0 .(

•*«-77 ri

TIC:

1

-

0114

S

iLL> '

?073.D

tuMJi^ ife iuii^-«M_ _niV iJ'j^

30 5 .00 10.00 15.00 20 .00 25.00 30.00
TIC

V .J . ..Ji — 1 — *

: 0114R073.D

a- — im__Jv JL Lj
C
<
Lrcec<

1 C
>L.. -AvJL . . ^ S

DO 5 .00 10.00 15.00 20.00 25.00 30.00

•'fHUx.J.3;.i- Tue Feb 16 09:47:51 1999 Page

r~i
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.
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Quantisation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\0114F074.D
J:\GC15\DATA\011499\0114F074.D\0114R074.D
16 Jan 99 08:13 PM
K9807097-036 AROM
F=2 D=l A=7.13
Jan 26 10:34 1999

Vial: 57

Operator: LLANDAtr •"
Inst : GC15
Multiplr: i.oo /—\

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

Volume Inj .
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
140000 -

120000 -

100000 -

80000 :

60000 -J

40000 •

20000 :

0 -

rime--> 0.Q 0

TIC: 0114F074.D

J V ___________________ „ ________ 1 , _

1

1.

,

U_1_M. -U* 4u*L_kjL..

5.00 10.00 15.00 20.00 25.00 30 .00
Abundance
140000 -

120000^

100000-

80000-

60000-

40000 -

20000 -J

0-

. TIC: 0114R074.D

Ĵ̂ L̂

ooo<
D-

i.OO

0- -.,,

-i——i——i——I——i——i——i——|——i——i——I——:——|——i——i——i——i——|——i——i——:——i——|——i——i——i——i——|——i—
5.00 10.00 15.00 20.00 25.00 30.00

•'..L.-i.tt "rue Feb 16 09:48:02 1999 Page 2
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Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Quantitation Report

J:\GC15\DATA\011499\0114F075.D
J:\GC15\DATA\011499\0114F075-D\0114R075.D

Vial: 58

16 Jan 99 08:54 PM
K9807097-037 AROM
F=2 D=l A=7.29
Jan 26 10:34 1999

Operator: LLANDAUE
Inst : GC15 .
Multiplr: 1.00

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

Volume Inj . : 2 ul
Signal #1 Phase : RTX 5 Signal #2 Phase: RTX 200
Signal #1 Info : 0.53 mm Signal #2 Info : 0.53 mm

Abundance

140000 -

120000 -

100000 -J

80000 •

60000 :

40000 -

20000 -

0 '-'

Time-->0 .C
Abundance

140000 :

.

120000 '-

100000 :

80000 -

60000 -

40000 -

20000 :

0 -

rime-->0.

TIC: 0114F075.D

IS

-

V . , i , . i .L 11Jfe "̂*̂  1 W*_^_jUjuJljw

DO 5 .00 10.00 15.00 2 0 . 0 0 25.00 30.00
TIC: 0114R075.D

IS

V , , , , - _ iL ^ •JtJlk

(
ir<

III H 1 „ Iv^sJW.L_ . Au..JIL_ ^ c
Q

DO 5.00 10.00 15.00 20.00 25.00 30.00

/

>j<•n̂
3
3

.
3
i- /

-.-.-• - - c - .= • FfCHOri-5 «"' • . JTue Feb 16 09:48:12 1999 Page 2
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Benzo(g,h,i)perylene

Relative Percent of Total PAHs
— Kl U> J*. C

> O O O O «

.

•—~-~^- ••-.•: •• -J.L • • _. • .:.. - . • - • • J

f

? •

ffffffBHffF^^

p^O^^|^

9E£ff£Effft

§
!b
•pppppfiI

a a •
.33 =
i - = V3

^ i. - ^ ^
! =r

n
>

i

i

:
i
i

> \a i
5'

(TO
-t

T3

5"

0

GO
i— k
Ki



uuancicacion Report

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

J:\GC15\DATA\021299\0212F007.D
J:\GC15\DATA\021299\0212F007.D\0212R007.D
12 Feb 99 07:26 PM
K9807115-003 10X
F=2 D=10 A=7.19
Feb 16 7:45 1999

Vial: 6

Operator: LLANDAU!
Inst -. GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj .
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113 .M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

15000 -

10000 -

5000-

y

rime-->0 . C
Abundance

.

15000-

10000 -

5000 -

0 -
Time - - > 0 . (

TIC:

1

V . . • . . . . . .1,

0212F007.D

S

iL^——

0 5.00 10.00 15.00

1i4
20.00 25.00 30.00

TIC: 0212R007.D

1S

I _L_-

30 5 .00 10.00 15.00

kji &

U)
oo

IL M i °-v^^MulL^ . _ . M ~ _ A A _ D
CL

20 .00 25.00 30.00

Tue Feb 16 09:11:14 1999 Page 2
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Quantisation Report

.Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\021299\0212F014.D
J:\GC15\DATA\021299\0212F014.D\0212R014.D
13 Feb 99 00:17 AM
K9807115-007 10X
F=2 D=10 A=9.01
Feb 16 7:47 1999 .

Vial: 12

Operator: LLANDAUE
Inst : GC15
Multiplr-. 1.00 /—

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113 . M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

20000 -

15000 -

10000-

5000-

;/
o -

Time - - > 0 . C
Abundance

20000 -

15000 -

10000 -

5000 -

./
0 -

rime-->0 .(

TIC:

1

V. . , ,., i ^ ,

0212

S

LI

?014

Ju,

.D

fit WJI •L-A> Wv.A*^ ~_

)0 5.00 10.00 15.00 20 .00 25.00 30.00
TIC: 0212]

i

IS

a 1 Ll , _ J*_j^

R.014.D

|]J Si UJ

ahu

)
uL. M.. A C

a
30 5 .00 10.00 15.00 20.00 25.00 30.00

V:U212FOI4 /D . PPCH0113.M Tue Feb 16 09:15:19 1999 Page 2
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yuancication Report

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

J:\GC15\DATA\021299\0212F016.D
J:\GC15\DATA\021299\0212F016.D\0212R016.D

Vial: 13

13 Feb 99 01:40 AM
K9807115-010 10X
F=l D=10 A=7.40
Feb 16 7:47 1999

Operator.- LLANDAD
Inst : GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch .Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

35000 -

30000 -

25000 -

20000 -

15000 -

10000^

5000-
/

o -\
Time-->0 .C
Abundance

35000:

30000:

25000 -

20000 :

15000 :

10000 :

5000-

0 -

Time-->0 . (

TIC:

1

-

V . • . . . L

0212F016.D

5

lLjL̂ « 1 J>lu.fet '̂ UJ.L̂ .k.L
10 5.00 10.00 15.00 20.00 25.00. 30.00

TIC

1

V L .

: 0212R016.D

S

1
JkjUL̂ .(1ULk ĵ-L .̂.\L

30 5.00 10.00 15.00 20.00 25.00 30.00

Q212.FOl6.D- PPGH0113;M- Tue Feb 16 09:15:51 1999 Pae 2
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-Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

yuantitation Report

J:\GC15\DATA\021299\0212F008.D
J:\GC15\DATA\021299\0212F008.D\0212R008.D
12 Feb 99 08:08 PM
K9807115-011 50X
F=l D=50 A=10.4
Feb 16 7:45 1999

Vial: 7

Operator-. LLANDAi
Inst : GC15
Multiplr: l

Method
Title
Last Update
Response via

Volume Inj .
Signal si Phase
Signal 21 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

35000 -

30000 -j

25000 -

20000 -

15000 -

10000 :

5000-

of1
I ime-->O.C
Abundance.

35000 -n

30000 :

25000-
.

20000 -

15000 -

10000-

5000 :

0- '

Time - - > 0 . C

TIC: 0212

-

IS

V . ,. . _.l i.ti .JL !i

F008.D

LlL <A^> . /o.^iiil.. » _ _ . A

0 5 .00 10.00 15.00 20.00 25 .00 30 .00
TIC: 0212)

1

ri

1 . .aa'l L.

R008.D

il ||
*J»\-H U_J|jL ^ .^

)0 5.00 10.00 15.00 20.00 25.00 30.00

-T\ie Feb 16 09:12:39 1999
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Quantisation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\021299\0212F009.D Vial: 8
J:\GC15\DATA\021299\0212F009.D\0212R009.D
12 Feb 99 08:49 PM Operator:
K9807115-013 4X Inst : GC15
F=10 D=4 A=10.4 Multiplr: 1.00
Feb 16 7:45 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Thu Feb 04 19:54:35 1999
Multiple Level Calibration

Volume Inj . : 2 ul
Signal #1 Phase : RTX 5 Signal #2 Phase: RTX 200
Signal #1 Info : 0.53 mm Signal #2 Info : 0.53 mm

Abundance

4500 -

4000

3500

3000

2500

2000 :

1500 •]

1000 -1

TIC: 0212F009.D

13

-

1 I 1 ^WU^^ — *>~--^^_^_l̂ _JL_^-i'̂ w/v"^
IfWui

^w«M»
1 ^^--ji ^~vA ,

rime-->0.00 5.00 10.00 15.00 20.00 25.00 30.00
Abundance

4000-

3000 -

2000 -

1000 •]

rime-->0 .

.2K009^D.-.:-

TIC: 0212R009.D

IS

I

\ J&^J*Y | i j-v*"^

4i[\ur\ i ilyf M^
^~^~ —— ̂  I L^*^ —— —————— .

00 5.00 10.00 15.00 20.00 25.00 30.00

r^

r^

*.FCrtai:13:;M Tue Feb 16 09:13:24 1999 Page 2
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Keporc

Signal #1 : J:\GC15\DATA\021299\0212F010.D
Signal #2 : J:\GC15\DATA\021299\0212F010.D\0212R010.D
Acg On : 12 Feb 99 09:31 PM
Sample : K9807115-021 10X
Misc : F=l D=10 A=9.65
Quant Time: Feb 16 7:46 1999

Vial: 9

Operator: LLANDAUI
Inst : QC15
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113 .M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

8000 -

6000 -

4000 -

2000 -

rime-->0 .C
Abundance

8000 -

6000 -

4000-

2000 -

rime-->0 . C

TIC:

1

V _____ ̂  '. .1 ..|J~—— ~
„.

0212F010.D

5

ilU**w
.1>jI

\f UJ^U t
0 5.00 10.00. 15.00 20.00 25.00 30.00

TIC

1

: 0212R010.D

5

IL,lJ*f
r91

*a
^*^-^_ to. H

- "••'• ~- —— >̂ Â_ ______ /V_

)0 5.00 10.00 15.00 20.00 25.00 30.00

C&T2F010.D. •Tue Feb 16 09:13:49 1999

POPA0007584
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Quantisation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\0114F048.D Vial- 39
J:\GC15\DATA\011499\0114F048.D\0114R048.D
16 Jan 99 02:08 AM
K9807169-001 AROM
F=l D=l A=13.8
Jan 26 10:21 1999

Operator: LLANDAu!
Inst : GC15 ^L
Multiplr: 1.00

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113 .M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

Volume Inj . .- 2 ul
Signal #1 Phase : RTX 5
Signal #1 Info : 0.53 mm

of*

Abundance

15000-

10000 -

5000-

• 1
0 -

Time-->0. C
Abundance

15000-

10000 -

5000 -

0 -
rime-->0 .

L _.(...*.

DO 5 .00

L
DO 5.00

4F04.8 tl> .'PP^HO l:l'3.:'tM

TIC:

1

-

1 L^>^— L_~-
U

Signal #2 Phase: RTX 200
Signal #2 Info : 0 . 53 mm

0114F048.D

S

U
1 ,i ,.i

l^LJ

10.00 15.00 20.00 25 .00 30.00
TIC

1 J iX

0114] 1048. D

ŵ
1
I

"VJll
^**r — , /** W * «" ' ~" *- — ̂ «-" ————— n _ ^

10.00 15.00 20.00 25.00 30.00

/^-

^

•lue Feb 16 09:30:27 1999 Page 2
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Quantitation Report
Signal #1
Signal #2
Acq On
Sample '
Mi.sc
Quant Time

J:\GC15\DATA\011499\0114F049.D
J:\GC15\DATA\011499\0114F049.D\0114R049.D
16 Jan 99 02:49 AM
K9807169-002 AROM
F=2 D=l A=12.2
Jan 26 10:22 1999

Vial: 40

Operator: LLANDAUZ
Inst : GC15
Multiplr: .1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

•Abundance

35000 :

30000 -

25000 :

20000 •

15000 •

10000 •

5000 -_

0 -'

Time-->0 .(
Abundanc e

35000 -

30000 -

25000 -

20000 -

15000 -

10000 -

5000 -

0 -

rime-r>CU<

TIC:

1

0114F049.D

S

, .U/
LijJ PLl

v^\- ^kl
^*JU- .̂...

DO 5 .00 10.00 15.00 20.00 25.00 30.00
TIC

1

: 0114R049.D

iuj^1*
illmLL.^^-^ .. .1- — •«•> —— \_ ——— ̂ __

DC. . -,S,.OQ. .10.00 15.00 20.00 25.00 30.00

011 AFr049..D ,.-PPf̂ IO 1*3-. M Tue Feb 16 09:31:44 1999
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Quantitation Report
Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\0114F050.D
J:\GC15\DATA\011499\0114F050.D\0114R050.D
16 Jan 99 03:3l AM
K9807169-003 AROM
F=l D=l A=8.6
Jan 26 10:23 1999

Vial: 41

Operator: LLANDAUE
Inst : GC15 '
Multiplr: 1.00 ' •

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase:'RTX 200
Signal #2 Info : 0.53 mm

Abundance

50000 :

40000 -

30000-

20000 •

10000 -

0 - '

Time-->0 . (
Mundane e

50000-

40000 -

30000 -

20000 -

10000 -

0 -

rime-->0.

TIC:

1

-

1 , , 1, I . . . . . L ..j

0114

S

d^i

F050

jj

.D

I ;d lu i i i .
^U^A,^

DO 5.00 10.00 15.00 20 .00 25.00 30 .00
TIC : 0114

.,
SJLiw

R050 .D

Jj| ;\

1

WsJ 1
DO 5.00 10.00 15.00 20 .00 25.00 30.00

" M . -Tue Feb 16 09:28:59 1999

POPA0007590
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Anthracene

Carbazole

Fluoranthene

P>'rene

Benz(a)anthracene

Chrysenc

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Benzo(e)p>Tcne

Perj-lene

Indeno( 1 .2,3-cd)pyrene

Dibenz(a,h)anthracene

BenzoCg.h.iJpcrj'lene

Relative Percent of Total PAHs
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Quantitation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J: \GC15\DATA\011499\0114F051 .D
J:\GC15\DATA\011499\0114F051.D\0114R051.D
16 Jan 99 04:13 AM
K9807169-004 AROM
F=l D=l A=8.9
Jan 26 10:23 1999

Vial: 42

Operator: LLANDAUI
Inst : GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
140000 -

120000 -

100000 :

80000 -

60000 •

40000 -

20000 -

0 -J

Time-->0 . C
Abundance
140000 -j

120000 :

100000 -

80000 -

60000 :

40000 -

20000 :

0 -j

rime-->0 .(

V . .1.

DO 5.00 10.00

DO 5.00 10.00

TIC

-

1, 1 >

15
TIC

L i- i
15

•

1

It
i

:

c

1
.0

0114

S

li,,,

3114]

L.~
D

F051

,,w
20. (
R051

:lU
20. (

.]

I
DO
.1

DC

D

I

D

[

1

1Ibi
2!

1

ki
2

Uu^__
5.00 30.00

.

5.00 30.00

fue Feb 16 09:33:44"1999

POPA0007592
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00141
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Fluorene

Dibenzothiophene

Phenanthrene
i
! ^
1 O Anthracene
i <<a

& Carbazole
2.i S"
W Fluoranthene

. *

>3 ry™*
3
S5 Benz(a)anthracenc
2*.
0

I Jjj Chrysenei •̂t Benzo(b)fluoranthene
OoP•1 Ben2O(k)fluoranthene
C7"
O
•* Benzo(a)pyrene

i
Benzo(e)pyrcnc

i
i Per>'Iene
!
i

Indeno( 1 ,2,3-cd)pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

i '
:

ii
i
ij
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Quantitation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\0114F052.D
J:\GC15\DATA\011499\0114F052.D\0114R052.D
16 Jan 99 04 :55 AM
K9807169-005 AROM
F=l D=l A=9.3
Jan 26 10:24 1999

Vial: 43

Operator: LLANDAUE
Inst : GC15 •
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
350000-j

300000-^

250000 -_

200000 -

150000 -_

100000-1

50000 -_

0 -

Time-->0. (
Abundance

400000-

300000-

2 0 0 0 0 0 -

100000 -

0 --

Time-->0. (

TIC: 0114F052.D

V . i. ._.

30 5.00 10.00

IS

, 1. .uL»>lit L.^J^___
15.00 20 .00 25 .00 30.00

TIC: 0114R052.D

30 5...0,Q^ —— 10..00

, 1 3:!J _

, .lly»L^»,.it^
15.00 20.00 25.00 30.00

Oil4t'.052Vp, PPCHn 113-̂  M Tue Jan 26 15:55:45 1999 Pace 2
POPA0007594 00143
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Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Quantitation Report

J: \GC1S\DATA\011499\0114F053.D
J:\GC15\DATA\011499\0114F053.D\0114R053.D

Vial: 44

16 Jan 99 05:36 AM
K9807169-013 AROM
F=10 D=l A=15.8
Jan 26 10:25 1999

Operator: LLANDAU]
Inst : GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113 .M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

400000 -

300000 -

200000 -

100000 -

rime-->0.00

TIC: 0114F053.D

1

1

il i „ L i
IS

I I I , . 1111 1illIM L ._.Lk
5.00 10.00 15.00 20.00 25.00 30.00

Abundance

500000 -

400000-

300000 -

200000-

100000 -

0 -J

Time-->0.

TIC: 0114R053.D

'__ •
IS

^A

tooin
oo

f,
O'a.

15.00 20.00 25.00 30.00

ffl J. <* fV b 3.^ P , PPGHO .12,-3-yM- Tue Jan 26 15:56:12 1399
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Quantitation Report

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J: \GC15\DATA\021299\0212F005 .D
J:\GC15\DATA\021299\0212F005.D\0212R005.D
12 Feb 99. 06:03 PM
K9807169-016 4X
F=l D=4 A=9.7
Feb 16 7:44 1999

Vial: 4
. r

Operator: LLANDAUE
Inst : GC15 —.
Multiplr: 1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

14000 -

12000 :

10000 :

8000 :

6000 '-_

4000-

2000 -

rime-->0 .C
Abundance

14000 -

12000 :

10000-

8000 -

6000 -

4000 -

2000 -

0 - -

TIC:

1

-

I I , ...Jj,

0212F005.

3

^1uy

D

Ifu IL,,.^
0 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0212R005.D

11

L. i
F^^l

\
\K I IVJJL \— *> -/"_A/^_ A^A A '

)0 S^ftO 10.00 15.00 20.00 25.00 30.00

00o>
IO
N.oo

Tue Feb 16 09:10:16 1999 Page 2
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Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Quantitation Report

J:\GC15\DATA\021299\0212F006 D
CT: \GC15\DATA\021299\0212F006.D\0212R006.D

Vial:.5

12 Feb 99 06:45 PM
K9807169-017 10X
F=l D=10 A=10.7
Feb 16 7:45 1999

Operator: LLANDAU:-
Inst : GC15 "-'
Multiplr: 1.00 • '

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Thu Feb 04 19:54:35 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

[Abundance

25000-

20000 -

15000 -

10000-

5000 -

[Time-->0. 00

TIC: 0212F006.D

0 -
.. . JJk.J

5.00 10.00 15.00 20.00 25.00 30.00
(Abundance

25000-1

20000-1

15000 -I

10000 -I

5000-^

TIC: 0212R006.D

[Time-->0.'00 _. 5 .00 ._._ 3.0 . 00 15.00 20.00 25.00 30.00

to212F-00-6 . D ;PPCHQX13 '."M Tue Feb 16 09:10:53 1999

POPA0007600

Page 2
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6.00

5.00

'•C
Ja 4.00
.2*
<
T-lfe
««H

^ 3.00
a
o

<£
<u

•^ 2.00
ft

1.00

0.00

O
O

17
O
5ooo
•M
O)s

Alkane Fingerprint of T4 Diesel

DT4 Diesel

Total Isoprenoid Isoprenoid Isoprenoid
Resolved U2 U3 U4
Alkanes

n-CI7 Pristane n-CI8 Phylane n-C25 n-C27 n-C29 n-C3l

Alkane Hydrocarbons



Quantitation Report

I/ Signal #1 J:\GC15\DATA\011499\HARTPPCH\0114F022.D Vial-. 35
Signal #2 J:\GC15\DATA\011499\HARTPPCH\0114F022.D\0114R022.D

I Acq On 15 Jan 99 07:
Sample Site specific

13 AM
diesel

• Misc F=4 D=l A=
A) Quant Time Feb 12 14:36 1999

Operator: LLANDAU
Inst_ : GC15
Multiplr: 1.00

I, Method : J:\GC15\METHODS\PPCH0113.M
Title : Pencil Pitch

I Last Update : Thu Feb 04
Response via : Multiple

Special Project ical 10/28-30/98
19:54:35 1999

Level Calibration

Volume Inj . : 2 ul

•
Signal #1 Phase : RTX
Signal #1 Info : 0.53

1

1

1

1

!•
1

Abundance

40000 -

30000 -

20000 -

10000-

0 -

5
mm

TIC

•

•

1 ill

i . . ( . .
iTime-->0.00 5.00

1

1

1
1

1
|

Abundance

40000-

30000 -

20000 -

10000 -

,

A 1 ° i,•

iÎ T\tty
10

,
$U

LflW

.00

7

u

T

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

: 0114F022.D

2S
8T

,Luw

15
TIC

i'l u/ \ _-^/ .. ,\_^.v*"

U-J,
7
^

Time- ->0. 00 5_.OQ^ ..^.3..Q..OQ
A il

02ri4FO-22~.'D" ""PPCH0113-.-M

1
Fri

8r
W
T

V

*^*\J/~ffd * *• fc -I &Jif^* ̂ U.1 ^~w — ^_^

. . . ' . , . . r- . | r ... j- r- . ,-r-
00 20.00 25.00 30.00
: 0114R022.D

is

L2£^

15

Feb

-̂-̂ •V_
— i — i —— i —— r — [ —— i —— i —— i —— i —— | —— i —— i —— i —— i —— j —— i —— i —— i — i —
.00 20.00 25.00 30.00

12 14:40:13 1999 Page 2
00152
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Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\HARTPPCH\0114F019.D Vial: 16
J:\GC15\DATA\011499\HARTPPCH\0114F019.D\0114R019.D
15 Jan 99 05:03 AM Operator: LLANDAU
K9807097-031 •• Inst : GC15
F=10 D=l A=8.01 Multiplr: 1.00
Jan 18 18:55 1999

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj .
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

15000-

10000 -

5000 -

0 -
rime - - > 0 . C
Abundance

14000 -

12000 :

10000 -

8000 -

6000 -

4000 -

2000 -

Time - - > 0 .

TIC: 0114F019.D
1

2S

6T
7T

. .̂ Ĵ
J^\

Ll^j^ <-*-— --——.______

)0 5.00 10.00 15.00 20.00 25.00 30.00
TIC: 0114R019.D

2S

6T
7T

1 3 JL >^^

,

JF\
Û X̂ \̂ ^̂

DO 5.00 10.00 15.00 20.00 25.00 30.00

MOn Jan 18 18:58:21 1999

POPA0007605
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Report

I
I
I
I
I
II
I

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\HARTPPCH\0114F020.D Vial: 17
J:\GC15\DATA\011499\HARTPPCH\0114F020.D\0114R020.D
15 Jan 99 05:45 AM Operator:
K9807097-032 Inst -. GC15
F=2 D=l A=11.3 Multiplr: 1 00
Jan 16 13:36 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info .- 0.53 mm

03U.4P02-0;D :

Abundance
70000 -

60000 :

50000 :

40000 -

30000 -

20000 -

10000 :

rime - - > 0 . C
Abundance

50000 :

40000 -

30000 -

20000 -

10000 -

rime-->0. (

TIC: 0114F020.D

2

6T7T
1 3H_l__^UJ

S

Sl^J^A

— —— i —— i —— i —— | —— i —— i —— : —— i —— | —— • ~ > —— ' —— i —— 1 —— i —— i —— : —— i —— | —— : —— : —— ; —— ; —— j —— i —— : —— i —— : ~ j —— i —— : —— : —— r-
)0 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0114R020.D

2

6T7T
V_ ^^L-J-^-^-

S

.jjÛ
LL———— ̂ VV-^___

DO 5.00 10.00 15.00 20.00 25.00 30.00

:m Mon Jan 18 18:43:55 1999

POPA0007607
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5.00
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2 4.00
.S-
<
T-<

fa

3.00
So
4)

<u
2.00

1.00

Alkane Fingerprint of HC-S-03

Alkane Hydrocarbons

0.00
Total Isoprenoid Isoprenoid Isoprenoid n-CI7 Pristane n-CI8 Phytane

Resolved U2 U3 U4
*U Alkancs
OIoo•̂
O)o
00

" ]

• HC-S-03

DT4 Diesel

n-C25 n-C27 n-C29 n-C3l
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I
I
I
I
I
I
I
I

i

I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\HARTPPCH\0114F021.D Vial: 18
J:\GC15\DATA\011499\HARTPPCH\0114F021.D\0114R021.D
15 Jan 99 06:26 AM . Operator: LLANDAU
K9807097-033 Inst : GC15
F=2 D=l A=11.4 Multiplr: 1.00
Jan 16 13:36 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

AJbundance
70000 -

60000-

50000 -

40000 -

30000-

20000 -

10000 :

lime-- >0 . (
Abundance

60000 -

50000-

40000 •

30000-

20000

10000

0-
rime-->0.(

TIC: 0114F021.D
•

2

1 6T7T
3H __Jol_U

S

__jaJ^k___
)0 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0114R021.D

2

6T7T
V __3_Ii_̂ -J

S

____J^V<__'

30 5.00 10.00 15.00 20.00 25.00 30.00

, 01T4F021.LD- PP.CH01;13::;.M, Mon Jan 18 18:44:07 1999

POPA0007609
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I
II
I
I

Signal #1
Signal #2
Acq On
Sample
Misc

Quantitation Report

J:\GC15\DATA\011499\HARTPPCH\0114F024.D Vial: 19
J:\GC15\DATA\011499\HARTPPCH\0114F024.D\0114R024.D
15 Jan 99 08:55 AM Operator: LLANDAUE-
K9807097-034 Inst : GC15
F=2 D=l A=8.4 Multiplr: 1.00

Quant Time: Jan 16 13:36 1999

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase:
Signal #2 Info :

RTX 200
0.53 mm

Abundance

80000-

60000-

40000-

20000-

Time- ->0 . (
^SoWn

60000 -J

50000^

40000-

30000-

20000-

10000 -

0 -
Time-->0 .

TIC: 0114F024.D
I

2S

-

6T7T 1 1

DO 5 .00 10.00 15.00 2 0 . 0 0 25.00 30.00
TIC: 0114R024.D

2S

1 _^2--_J-'1V_
00 5.00 10.00 15.00 20.00 25.00 30.00

D114FO-24.EJ PPCHU113'.M Mon Jan 18 18:44:19 1999

POPA0007611
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I

Signal #l
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

guantitation Report

J:\GC15\DATA\011499\HARTPPCH\0114F025.D Vial: 20
J:\GC15\DATA\011499\HARTPPCH\0114F025.D\0114R025.D
15 Jan 99 09:37 AM Operator: LLANDAUE'
K9807097-035 Inst : GC15
F=2 D=l A=9.58 Multiplr: 1 00
Jan 16 13:37 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundanc e

100000-

80000 -

60000 -

40000-

20000-

0-'

rime-->0.(
Abundance

80000-

60000-

40000-

20000-

0 -
rime-->0.

TIC: 0114F025.D

2S

6T7T I 1
3H _>UJ__^^MJA<1-i "_!_*— — <—>-^ ** V̂J-L. ̂  .

30 5.00 10.00 15.00 20.00 25.00 30.00
TIC: 0114R025.D

2S

I 6T7T 1 1

I 3 JJ~̂ -̂ _̂ jĴ ^\^ __J*2—~J~t^^ ^ —— I-x̂ - V̂ĵ ___

DO 5.00 10.00 15.00 20.00 25.00 30.00

OJLX4F025.D '--PPCHOllSTK Mon Jan 18 18:44:31 1999

POPA0007613

Page 2
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Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

Quantitation Report

J:\GC15\DATA\011499\HARTPPCH\0114F026.D Vial: 21
J:\GC15\DATA\011499\HARTPPCH\0114F026.D\0114R026.D
15 Jan 99 10:19 AM Operator: LLANDAUE-
K9807097-036 Inst : GC15
F=2 D=l A=7.13 Multiplr: 1.00
Jan 16 13:37 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

80000-

60000 -

40000 -

20000 -

0 -'
Time-->0 . (
Abundance

70000 -_

60000 :

50000 •

40000 :

30000:

20000 -

10000 :

0-

rime-->0.

TIC: 0114F026.D

2S

-

I 6T7T_̂ S*̂ U.
"

DO 5.00 10.00 15.00 20.00 25.00 30.00
TIC: 0114R026.D

2

1 6T7T
JV. __J_Ĵ 1̂ -

S

«_i^̂ V̂
00 5.00 10.00 15.00 20.00 25.00 30.00

&114 FCI-2 S'-.'D PPCHO113" I1 M Mon Jan 18 18:44:43 1999

POPA0007615

Page 2
00164



Q 9 I O O
9l9ZOOOVdOd

Relative Percent of Fl Aliphatics
to
oo

S3a
rt

Onia
0-
Oa

n
toan

3eran
•3
5"«-t-
o
*-*s
ffi

C/J
o

:
O



1
1
A
1*

1

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

I

I

I

J:\GC15\DATA\011499\HARTPPCH\0114F027.D Vial: 22
J:\GC15\DATA\011499\HARTPPCH\0114F027.D\0114R027.D
15 Jan 99 11:00 AM Operator: LLANDAUEK
K9807097-037 Inst : GC15
F=2 D=l A=7.29 Multiplr: 1 00
Jan 16 13:38 1999

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj. : 2 ul
Signal #1 Phase : RTX 5
Signal #1 Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info -. 0.53 mm

Abundance
70000 :

60000 -j

50000 ̂

40000 -

30000 -

20000 -

10000-

0-;

rime-->0 .(
Abundance

50000 -

40000 -

30000-

20000-

10000-

0 •
rime-->0.

TIC: 0114F027.D

2

6T7T
1 SIL̂ -U-U

S

Ĵ___̂ ^̂

50 5.00 10.00 15.00 20.00 25.00 30.00
TIC: 0114R027.D

|

,

\ 6T7TV_ _J_̂ !ULJ

S

_̂ jbUv̂
DO 5.00 10.00 15.00 20.00 25.00 30.00

0!kl4F027-.:D -i won Jan 18 18:44:55 1999

POPA0007617

Page 2
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I
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I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

uua.ncicaciori K.epori_

J:\GC15\DATA\011499\HARTPPCH\0114F028.D Vial: 23
J:\GC15\DATA\011499\HARTPPCH\0114F028.D\0114R028.D
15 Jan 99 11:42 AM Operator: LLANDAUER
K9807115-003 Inst : GC15
F=2 D=l A=7.19 Multiplr: 1.00
Jan 16 13:38 1999

: J:\GC15\METHODS\PPCH0113.M
-. Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj . -. 2 ul
Signal #1 Phase : RTX 5
Signal #1 Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

80000 ̂

70000 -

60000 -

50000-;

40000

30000

20000

10000

0 -

Time-->0 .
Abundance

70000 :

60000 -j

50000 -

40000 -

30000 -

20000 -

10000 -

0 -
rime-->0 .

TIC: 0114F028.D

2

_

\ .„ 6T7T\ 3H. ——— L-^J.

s

^J&b^^.

DO 5.00 10.00 15.00 20.00 25.00 30.00
TIC: 0114R028.D

2

\\ 6T7T
/ \ __£_— ̂  — ' — "

S

L\ I

_-*•
• JB̂ Al

———L-^-~^ ^————— ____

00 5.00 10.00 15.00 20.00 25.00 30.00

?PCHO'113.M Mon Jan 18 18:45:06 1999 Page 2
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Resolved
Alkanes

Alkane Fingerprint of HC-S-16

• HC-S-16 I
DT4 Diesel

Isoprenoid Isoprenoid Isoprenoid
U2 U3 U4

n-C'17 Prisiane n-CI8 Pliylane

Alkane Hydrocarbons
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I
II
I
I
I
I
I
I

Signal #1
Signal #2
Acq On
Sample
Misc

J:\GC15\DATA\011499\HARTPPCH\0114F029.D Vial; 24
J:\GC15\DATA\011499\HARTPPCH\0114F029.D\0114R029.D
15-Jan 99 12:23 PM Operator: LLANDAUEK
K9807115-007 . Inst : GC15
F=2 D=l A=9.01 Multiplr: 1.00

Quant Time: Jan 16 13:38 1999

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113 .M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
•

120000 -
i

100000 -

80000 -

60000 -

40000 -_

20000 '-_

0 :/

Time-->0 . C
Abundance
100000 -

80000-

60000 -

40000-

20000-

0 -

rime-->0.

TIC: 0114F029.D

2S

*

6T7T
\ 3 H . . . . I I /__^ll__ '
30 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0114R029.D

7T
6T

2S

V __ i-^__̂ -Js*-WH-̂ -___

30 5.00 10.00 15.00 20.00 25.00 30.00

OiIl4F02.9.:D 'CEPCHO.liX'3-.M Mon Jan 18 18:45:18 1999 Page 2
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I Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

tJUcUlLJLCaillUll itc:pU.L L.

J:\GC15\DATA\011499\HARTPPCH\0114F030.D Vial: 25
J:\GC15\DATA\011499\HARTPPCH\0114F030.D\0114R030.D
15 Jan 99 01:35 PM Operator: LLANDAUER
K9807115-010 Inst : GC15
F=l D=l A=7.40 Multiplr: 1.00
Jan 16.13:38 1999

|. Method : J:\GC15\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98

I Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj . : 2 ul( Signal #1 Phase : RTX 5
Signal #1 Info : 0.53 mm

1
1
1
1
|0

1
1
1
1
1
1
1
—

Abundance
200000 -

•
,

150000 -

•

100000 •

•

50000 -

0 --

TIC:

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

0114F030.D

2S

CTTl
V 3H V V

1 • • ' i • • • • i • • • • i
Time — >0. 00 5.00 10.00 15.
Abundance

160000 :

140000-

120000:
'.

100000-

80000 -

60000 -

40000-

20000 -

0 -

TIC:
7T

6T
2S

V ___~^— j.
—— 1 —— 1 —— 1 —— 1 —— 1 —— 1 —— 1 —— 1 —— 1 — T —— 1 —— 1 —— 1 —— 1 ——

Time-->0.00 5.00 10.00 15

UJJC4E03JD.D.. PPCH0113.W Mon Jan 18

1

r _̂ Û _

00 20.00 25.00 30.00
0114R030.D

1 1 1
_̂ĵ iS-vi<<û ^

| — i —— i —— i —— i —— | —— i —— i —— i — i —— | —— i —— i —— i —— i —— [ —— i —— i —— i — r-
00 20.00 25.00 30.00

18:45:30 1999 Page 2
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I
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I
I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

Quantitat ion Report

J:\GC15\DATA\011499\HARTPPCH\0114F035.D Vial: 26
J:\GC15\DATA\011499\HARTPPCH\0114F035.D\0114R035.D
15 Jan 99 05:05 PM Operator: LLANDAUER
K9807115-011 Inst : GC15
F=l D=l A=10.4 Multiplr: 1.00
Jan 16 13:39 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj. : 2 ul
Signal #1 Phase : RTX 5
Signal #1 Info : 0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
200000-

•

150000-

100000 -

50000 -

o -•
Time-->0 .(
Abundance

150000-

100000 -

50000-

0 -

rime-->0.

TIC: 0114F035.D

2

-

\ 3H __2S

S

__^&LtL_

DO 5.00 10.00 15.00 20.00 25.00 30.00
TIC: 0114R035.D
7T

6T
2

V_ .__ ̂.j-ii »'• -^

S

^^-J^J^*^L_

00 5.00 10.00 15.00 20.00 25.00 30.00

0114F035-JD " fPCHOll3 .M Mon Jan 18 18:45:42 1999

POPA0007625
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I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\HARTPPCH\0114F036.D Vial: 27
J:\GC15\DATA\011499\HARTPPCH\0114F036.D\0114R036.D
15 Jan 99 05:46 PM Operator: LLANDAUEr
K9807115-013 Inst : GC15
F=10 D=l A=10.4 Multiplr: 1.00
Jan 16 13 :39 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

20000 -

15000 -

10000 -

5000 -

0 -.

TIC: 0114F036.D

2S

6T

1 jjlgjl

i ' ' • ' i
rime-->0.00 5 .00 10.00
Abundanc e

•

15000-

10000 -

5000 -

^I- «K

1T

• -

r . . , , . . . . , . . i . . i . , , .
15.00 20 .00 25 .00 30.00

TIC: 0114R036.D

2S

CT

\ _________ >'

rime^-^.0.,00, --5CPQ 10.00

•C

7T

*• «W*V

y\^^ ^^-__
15.00 20.00 25.00 30.00

Jan 18 18:45:54 1999

POPA0007627

Page 2
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• HC-S-33
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Alkanes
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I
I
I
I
II
I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\HARTPPCH\0114F037.D Vial: 28
J:\GC15\DATA\011499\HARTPPCH\0114F037.D\0114R037.D
15 Jan 99 06:28 PM Operator: LLANDAUI
K9807115-021 Inst : GC15
F=l D=l A=9.65 Multiplr: 1.00
Jan 16 13:39 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj .
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase.- RTX 200
Signal #2 Info : 0.53 mm

Abundance

-

150000-

100000 -

50000-

0 -'

rime-->0 .(
Abundance

160000 •

140000 -

120000-

100000-

80000 -

60000-

40000-

20000-

0 -

rime-->0.

TIC: 0114F037.D

2S

6T7T

I ^&1 ——— LLlJ-^V_______
30 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0114R037.D

2

6T7T

V .̂il̂ LLJ

S

jjkk
^^^^ ^~~-^__

00 5.00 10.00 15.00 20.00 25.00 30.00

-Mon Jan 18 18:46:06 1999 Page 2
00178

POPA0007629
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_> -1. -*iA i.'ŵ jĥ W .A. k

Signal #1 J:\GC15\DATA\011499\HARTPPCH\0114F007.D Vial: 8
Signal #2 J: \GC15\DATA\011499\HARTPPCH\0114F007 .D\0114R007 .D

I Acq On 14 Jan 99 08:42
Sample K9807169-001

"^ Misc F=l D=l A=13.8
^^P Quant Time Jan 16 13:32 1999

PM Operator: LLANDAUE
Inst : GC15
Multiplr: 1.00

1 Method : J:\GC15\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project ical 10/28-30/98

•

Last Update : Sat Jan 16 13 :
Response via : Multiple Level

m , Volume Inj . : 2 ul
• Signal #1 Phase : RTX 5
• Signal #1 Info : 0.53 mm

1

1

I

1

!•
1
1
1
1
1
1
1
1*.

^undance
200000 -

.

150000 -

100000 -

50000 -

of

i

, .V ________________ JH. . _,
1 —— : —— ; —— i —— i —— ( —— i —— i —— : —— i — | i i

Time-->0.'00 5.00 10.00
Abundance

1

.150000 -

•

100000 -

•

50000-

0-

24:56 1999
Calibration

TIC '•

2

6T7T
i . l

-i — i —
15
TIC

J.JL

Signal
Signal

0114F007

S

5-rj

#2 Phase: RTX 200
#2 Info : 0 .53. mm

.D

.00 20.00 25.00 30.00
0114R007.D

7T
6T

V _̂̂ xJ_
— i — i — i — i — [ — i — i — i — i — | — i — i—

rime-->0.00 5.00 10.00

2

_J_U_;

S

, 1...̂ B
. i | i i i : |
15.00 20.

OJSMFO&V-D -•PPCHoii-Jjt. sat Jan 16
1

13:43:46

u^__
— i — i — i — i — | — i — i — i — i — | — i — i — i — i —
00 25.00 30.00

1999 Pa3̂  :

nnn SOvi U A u

POPA0007631



zeszooovdOd
18100

Relative Percent of Fl Aliphatics
K*

§ §

ffi

tra

T3
-t

GO
U)

O

, n
: n



I « *•* •-***• w ̂ L. i,a.t~-i. WJ.A ivĉ / W.L. *-

Signal #1 J:\GC15\DATA\011499\HARTPPCH\0114F008.D Vial: 9
Signal #2 J:\GC15\DATA\011499\HARTPPCH\0114F008.D\0114R008.D

I Acq On 14 Jan 99 09:24 PM
Sample K9807169-002

^ Misc F=2 D=l A=12.2
_.̂ P Quant Time Jan 16 13:32 1999

Operator: LLANDAUE?
Inst : GC15
Multiplr: 1.00

P. Method : J:\GC15\METHODS\PPCH0113.M
Title : Pencil Pitch Special Project. ical 10/28-30/98

I Last Update : Sat Jan 16 13:24:56 1999
Response via : Multiple Level Calibration

Volume Inj . : 2 ul
1 Signal #1 Phase : RTX 5
P. Signal #1 Info : 0.53 mm

1

1

1

1

Abundance

100000 -

80000 -

60000 -

A nnnn .

TIC:

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

0114F008 .D

2S

.

I
I
I
I
I
I
I

I'g'il4'Fp.O 8. '; p.. IB.. yM, Mon Jan 18 18:42:21 1999

POPA0007633
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Relative Percent of Fl Aliphatics
P
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I
II

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

10

1.00

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\HARTPPCH\0114F009.D Vial:
J:\GC15\DATA\011499\HARTPPCH\0114F009.D\0114R009.D
14 Jan 99 10:06 PM Operator: LLANDAr
K9807169-003 Inst : QC15
F=l D=l A=8.6 Multiolr:
Jan 18 18:30 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

• Volume Inj . . : 2 ul
m Signal #1 Phase : RTX 5 Signal #2

Signal #1 Info : 0.53 mm Signal #2

1

1
i
I
i
U
i
i
i
t
i
i
i

Phase: RTX 200
Info : 0 . 53 mm

Abundance TIC: 0114F009.D
140000 -

120000 -

100000 -

80000 -

60000 -

40000 -

20000 :

0 '-'

2S

„

,fi23 ,̂

Time-->0.00 5 .00 10.00 15.00 2 0 . 0 0

4_ __
25.00 30 .00

Abundance TIC: 0114R009.D
120000 -

100000-

80000 -

60000 -

40000-

20000 -

0 -

Time-->0 .(

7T
6T

2S

. i IsuiTJJiW"Lu-^j-^-4^ ^

DO 5 .00 _10...00 15.00 20.00

^^___

25.00 30 .00: "
|

4Fuuy.T> ' PPCHQ113=-M.- • . Mon Jan 18 18:42:33 1999 Page 2
00184
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o
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O)
CO

6.00

0.00

)
] 3

Alkanc Fingerprint of HC-S-39

• HC-S-39

QT4 Diesel

Total
Resolved
Alkalies

Isoprcnoid
U2

Isoprenoid
U3

Isoprciuiid
U4

H-CI7 I'rislnm; M-CI8 I'hylanc n-C25 H-C27 ii-C29 ii-C.11

Alkiinc Hydrocarbons



.t<.eporc

I
I
I
I
I
I
I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\HARTPPCH\0114F010.D Vial: 11
J:\GC15\DATA\011499\HARTPPCH\0114F010.D\0114R010.D
14 Jan 99 10:47 PM Operator:
K9807169-004 Inst :
F=l D=l A=8.9 Multiplr:
Jan 18 18:31 1999

GC15
1.00

Method
Title
Last Update
Response via

Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

*.. Ol!l4FOiO JD:

I

Abundance
200000 -

150000 -

100000 -

50000 -

0 -J

rime-->0 .(
Abundance

150000 -

100000 -

50000 -

0 -

rime-->0 . (

TIC: 0114F010.D

2

^ 3H .6T7Ty

S

ĵ
DO 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0114R010.D

7T
6T

2

V . ... V̂ Ĵ

S

iJbU-û ^
DO 5.00 10.00 15.00 20.00 25.00 30.00

Mon Jan 18 18:42:44 1999

POPA0007637



T A f\V u u

Relative Percent of Fl Aliphatics
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I
I
I
I
I
I
I
Î̂
M

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

J:\GC15\DATA\011499\HARTPPCH\0114F011.D Vial: 12
J:\GC15\DATA\011499\HARTPPCH\0114F011.D\0114R011.D
14 Jan 99 11:29 PM Operator.- LLANDAir
K9807169-005 Inst : QC15
F=l D=l A=9.3 Multiplr: 1 00
Jan 18 18:32 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

150000 -

100000 -

50000-

0--

rime-->0. (
Abundance

140000 :

120000:

100000:

80000 :

eoooo:

40000 :

20000-

o --
Time-->0 .(

TIC:

2

•

V 3H . .6.Ti'iy

0114F011.D

S

J k ^ .
, . , . ! -i ... | . . . . . . . . : , .. i ••:•- j : - - . , - - ! '-|"-r- . — I —— r—

30 5.00 10.00 15.00 20.00 25.00 30.00-
TIC: 0114R011.D

7T
6T

2S

(• ___ (

i

.̂.i. j— j-**̂  *_̂ .

30 5.00 10.00 15.00 20.00 25.00 30.00

P. Olll4FQ.lli;D non Jan 18 18:42:56 1999 Page.. 2
00188
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6.00

5.00

4.00

~ 3.00
a
u

£
<u

•& 2.00

i
1.00

0.00

Alkane Fingerprint of HC-S-19

Total Isoprcnoid Isoprcnoid Isoprenoid
Resolved U2 U3 U4
Alknnes

n-CI7 Pristane n-CI8 I'liylanc n-C25 n-C27

Alkane Hydrocarbons

n-C29

• HC-S-19

DT4 Diesel

n-C3l

C3
H-*
00 :,

1



I

I

I
I
I
I

|
I

I

Signal #1
Signal #2
Acq On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\HARTPPCH\0114F012.D Vial: 13
J:\GC15\DATA\011499\HARTPPCH\0114F012.D\0114R012.D
15 Jan 99 00:11 AM Operator: LLANDAUi
K9807169-013 Inst
F=10 D=l A=15.8
Jan 18 18:33 1999

: GC15
Multiplr: 1.00

Method
Title
Last Update
Response via

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase.- RTX 200
Signal #2 Info : 0.53 mm

toundance
25000-

20000 -

15000-

10000 -

5000-

J
0 -.

r ime~->0 . C
Mundane e

20000-

15000 -

10000 -

5000 -

:
0 -

Time-->0 .

TIC

3H 6T~

)0 5.00 10.00 15
TIC

7T
6T

2

I ___________
DO 5.00 10.00 15

2

'T
•4-J.

1

.0

s

.. I

1
.C

0114F012.D

S

_^^^W____________

0 20 .00 25.00 30 .00
0114R012.D

^^_
"*

)0 20 .00 25 .00 30.00

...Mon Jan 18 18:43:08 1999

POPA0007641

Page 2
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I
I
I
I
U
I
I
I
I
I
I
I
I
I

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

Method
Title
Last Update
Response via

.Report:

J:\GC15\DATA\011499\HARTPPCH\0114F013.D Vial: 14
J:\GC15\DATA\011499\HARTPPCH\0114F013.D\0114R013 .D
15 Jan 99 00:52 AM Operator.- LLANDAUI
K9807169-016 Inst : GC15
F=l D=l A=9.7 Multiplr: 1.00
Jan 18 18:33 1999

: J:\GC15\METHODS\PPCH0113.M
: Pencil Pitch Special Project ical 10/28-30/98
: Sat Jan 16 13:24:56 1999
Multiple Level Calibration

Volume Inj.
Signal #1 Phase
Signal #1 Info

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance
200000 -

150000 -

100000 -

50000 -

0 -J

rime-->0 . (
AJbundance

150000-

100000 -

50000-

0 -

rime-->0 .

TIC: 0114F013.D

2

V 3H _ L^^J

S

^
)0 5.00 10.00 15.00 20.00 25.00 30.00

TIC: 0114R013.D
7T

6T
2

V , , ,.._-̂ J

S

l^_
00 5.00 10.00 15.00 20.00 25.00 30.00

Jan 18 18:43:20 1999 Page 2
0019Z

POPA0007643
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2 3-00
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§
Oô
4

O>

2.00

1.00

0.00
Total

Resolved
Alkanes

Alkane Fingerprint of HC-S-30

• HC-S-30
DT4 Diesel

Isoprenoid Isoprcnoid Isoprenoid
U2 U3 U4

n-CI7 Prislaiie n-C18 I'hylane

Alkane Hydrocarbons

n-C25 D-C27 n-C29 n-C3l

,

W-

3 1



I
I
I
I
I
II
I

Signal #1
Signal #2
Acg On
Sample
Misc
Quant Time

J:\GC15\DATA\011499\HARTPPCH\0114F014.D Vial:
J:\GC15\DATA\011499\HARTPPCH\0114F014.D\0114R014.D
15 Jan 99 01:34 AM Operator:
.K9807169-017 Inst :
F=l D=l A=10.7 Multiplr:
Jan 18 18:34 1999

15

LLANDAU3
GC15
1.00

Method
Title
Last Update
Response via

Volume Inj .
Signal #1 Phase
Signal #1 Info

J:\GC15\METHODS\PPCH0113.M
Pencil Pitch Special Project ical 10/28-30/98
Sat Jan 16 13:24:56 1999
Multiple Level Calibration

2 ul
RTX 5
0.53 mm

Signal #2 Phase: RTX 200
Signal #2 Info : 0.53 mm

Abundance

150000 -

100000 -

50000 -

0 -J

Time-->0. (

TIC: 0114F014.D

2S

V 3H g.T7Tj_^J3l^U^____

>0 5.00 10.00 15.00 .20.00 25.00 30.00
Abundance TIC: 0114R014.D
160000 ̂

140000 :

120000-

100000 -

80000 -

60000 :

40000 -

20000 -

0 -

rime-->0 .(

7T
6T

2S

V _____o^—— u_J

-.,.

j^J&^___
30 5.00 10.00 15.00 20.00 . 25.00 30.00

Oil4FO-l-4-.-JJ - . M Won Jan 18 18:43:32 1999

POPA0007645

Page 2
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Appendix C

Analytical Results
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NWTPH-Dx Screen Results

I

I

I

I

I

I

I

I

I
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request:
Date CoUected: 10/13/9b
Date Received: 10/14/98

Scmivolatilc Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-VC-11-S2
K9807097-014

Units: mg/Kg(ppm
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluorantheoe

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26798
10/26/98
10/26/98

<100
ND
2300
ND
ND
24

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: Date:

POPA0007650



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/gg
Date Received: 10/14/98

Semivolalile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-01
K9 807097-031

Units: mg/Kg(ppm
Basis: Dry .

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1

Date
Extracted

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Date
Analyzed

10/31/98
10/31/98
10/31/98
10/26/98
10/26/98
10/26/98

Result

2100
ND

11000
5.3
5.5
120

Result
Notes

I
I
I
I
I
I
I
I
I

.pproved By: __

07W7PHCAC1 -

Date: POPA0007651

PIJ.NCL:
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K98070f—X
Date Collected: 10/13/9&
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-02
K9807097-032

Units: mgfiCg (ppm
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/26798
10/26/98
10/26/98

<200
. ND
5200
0.6
0.8
58

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: Date:

POPA0007652
00201



1
| Client:
• Project:

Sample Matrix:

1

1 Sample Name:
Lab Code:
Test Notes:

1
•' AnaJyte

Diesel
1 Lube Oil

Pencil Pitch
Pristanc
Phytane

• Fluoranthene

1*
1
1
1
1
1' B

1
*- -* «/^Approved By: /|fc/l^
^B ^f^fD/V20i97p . J.

™, 0»97PHCACa-tf/3C-xv.

1

COLUMBIA ANALYTICAL SERVICES, INC.

Analytica] Report

Hart Crowser, Inc. Service Request: K9807097
Port of Portland Tenninal 4/5624 Date Collected: 10/l3/9g
Sediment Date Received: 10/14/9g

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-03 Units: mg/Kg(ppm
K9807097-033 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/23/98 10/31/98 ND
EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 3600
EPA3550B NWTPH-Dx 0.5 1 10/23/98 10/26/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/23/98 10/26/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/23/98 10/26/98 37

The MRL is elevated because of matrix interferences.

J— ̂  Date: 3-/|X|<?y

POPA0007653 00 2 1- 2



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, lac.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807092
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-04
K9807097-034

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytanc
Fluoianthene

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

1 10/23/98
1 10/23/98
1 10/73/98
1 10/23/98
1 10/23/98
1 10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

640
ND

2200
1.3
0.9
18

Resolt -*
Notes

E .'

Estimated concentration. The result is probably high bias due to the presence of Pencil Pitch in the sample.

Approved By: Date:

UWTPHCAGI -1 aifff

POPA0007654 0 0 2 0 3
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
| Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

1
1
1
1
1
1

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-05
K9807097-035

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B

Units: ing/Kg (ppm)
Basis: Dry

Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

1 10/23/98
1 10/23/98
1 10/23/98
1 10/23/98
1 10/23/98
1 10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

550
ND
1600
1.5
0.9
15

u
I
I
I
I
I
I
I
I
I

Estimated concentration. The result is probably high bias due to the presence of Pencil Pitch in the sample.

>rovcd By: Date: POPA0007655

07097PHCAGI - 3 2/1/99
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980709
Date Collected: 10/13/98
Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-06
K9807097-036

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

440
ND
1900
1.0
1.0
12

Estimated concentration. The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By: Date:

POPA0007656 O C 2 < 5



1
i

•
Client:

1 Project:
Sample Matrix:

i
i
• Sample Name:

Lab Code:
• Test Notes:

|, Analyte

1 Diesel
Lube Oil
PencU Pitch

1' ' Pristane
Phytane
Fluoranthene

!•
1
I
I
I
1 ,

1

I^BPipproved By: ̂ T/^-
isamosfTf J1

I "**

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Hart Crowser, Lac. Service Request: K9807097
Port of Portland Terminal 4/5624 Date Collected: 10/13/98
Sediment Date Received: 10/14/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-07 Units: mg/Kg(ppm.
K9807097-O37 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 400 E
EPA3550B NWTPH-Dx 100 1 10/23/98 10/31/98 ND
EPA3550B NWTPH-Dx 25 1 10/23/98 10/31/98 1800
EPA3550B NWTPH-Dx 1 1 10/23/98 10/31/98 0.8
EPA3550B NWTPH-Dx 1 1 10/23/98 10/31/98 0.6
EPA3550B NWTPH-Dx 1 1 10/23/98 10/31/98 15

Estimated concentration. The result is probably high bias due to the presence of Pencil Pitch in the sample.

^ -* Date: ^// 7- fa POPA0007657

002*6



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K98070i
Date Collected: 10/13/95
Date Received: 10/14/93

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-08
K9807097-038

Units: ing/Kg
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Fhytane
Fluoranthene

Prep
Method

EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

<100
ND

1900
0.6
ND
16

Result
Notes

B

The MRL is elevated because of matrix interferences.

Approved By: Date:

POPA0007658 0 0 2 :
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/93
Date Received: 10/14/gg

SemivoIatUe Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-09
K9807097-039

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Units: mg/Kg(ppm;
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

u
I
I
I
I
I
I
I

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

<100
ND
3000
0.6
ND
36

The MRL is elevated because of matrix interferences.

Approved By: Date: 2//^/''If
I POPA0007659 0 0 2 - 8



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart dowser. Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980709.
Date Collected: 10/13/93
Date Received: 10/14/9g

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-101
K9807097-040

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Flucranthene

Prep
Method

EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
1
1
1

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

10/31/98
10/31/98
10/31/98
10/31/98
10/31/98
10/31/98

<100
ND
1900
ND
ND
16

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: Date:

•TOTTHCAGI -JW99? •; POPA0007660 IV No-'
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COLtJMBIA ANALYTICAL SERVICES, INC

Analytical Report

l«
1
1
1
1
1
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1 Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

SemivoJatUe Petroleum Products
Northwest TPH-Dx

HC^S-10
K98071 15-001

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1

Date
Extracted

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

Service Request: K98071I5
Date Collected: 10/14/95
Date Received: 10/15/98

Units: ing/Kg (pro-
Basis: Dry

Date
Analyzed

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

Result

<100
ND
960
ND
ND
7.4

Result
Notes

B

I
I
I
I
I
Î
M

I

I

The MRL is elevated because of matrix interferences.

"Approved By:
ISOTMWTp

POPA0007661 00310



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K980711:>
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-11
K9807115-002

Units: mg/Kg(ppc
Basis: Dry

AnaJyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/74/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
750
ND
ND
6.6

Result
Notes

B

The MRL is elevated because of matrix interferences.

Approved By: Date:

f—\

POPA0007662 Q 0 211



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrir:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-12
K9807115-003

Units: mg/Kg(ppm'
Basis: Dry

I

I
I
I
I
I
I
I

I

Aaalyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluorantheae

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1

Date
Extracted

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

Date
Analyzed

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

Result

360
ND
1500
0.8
0.5
14

Result
Notes

E

Estimated concentration. The result is probably high biased due to the presence of Pencil Pitch in the sample.

.pproved By: Date: POPA0007663

00212



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

\

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-13
K9807115-004

Units: mg/Kg(ppm
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluormthene

Prep
Method

EPA3550B
EPA3550B
EPA.3550B
EPA3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/1/98
11/1/98
11/1/98
11/1/98
11/1/98
11/1/98

<100
ND
600
ND
ND
4.1

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: Date:

071 13PHCJW1 - POPA0007664
0021
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807U
Date Collected: 10/14/98
Date Received: 10/15/93

i
i
I
I
I
I
U
I
I
I
I
I
I
I
I
I

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Pbytane
Fluoranthene

HC-S-14
K9807115-005

Prep
Method

EPA3550B
EPA3550B
EPA 3550B
ERA 3550B
EPA 3550B
EPA3550B

Units: mg/Kg(pp-
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Pate Date
Factor Extracted Analyzed Remit

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
310
ND
ND
73.

Resul
Notes

B

The MRL a elevated because of matrix interferences.

Date:

POPA0007665

Pip No.-



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrii:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Scmrvolatilc Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-16 .
K9807115-007

Units: mg/Kg(ppm;
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date Result
Factor Extracted Analyzed Result Notes

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

410
ND
1700
0.7
0.6
26

Estimated concentration. The result is probably high biased due to the presence of Pencil Pitch in the sample.

Approved By: J_ Date:
f

POPA0007666
00215
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart dowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K98071I5
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-17
K9807115-008

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B

Units: mg/Kg (ppm)
Basis: Dry

Analysis
Method MRL

Dilution Bate Date
Factor Extracted Analyzed Result

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

U
I
I
I
I
I
I
I

1
1
1
1
I
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
1100
ND
ND
9.3

Result
Notes

B

The MRL is elevated because of matrix interferences.

pproved By:
\samosfij

POPA0007667

I 07113PHCJVZ. 1M/W

OC216



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-22
K9807115-009

Units: nig/Kg (ppm)
Basis: Dry

Aoalyte

Diesel
Lube Oil
Pencil Pitch
Pristine
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
1100

' ND
ND
7.4

Result
Notes

B

The MRL is elevated because of matrix interferences.

Date: POPA0007668

0021
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I Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

»

B

»
Approved By: f
isnowswp '

COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-23
K98071 15-010

Prep Analysis Dilution Date
Method Method MRL Factor Extracted

EPA3550B NWTPH-Dx 25 l 10/24/98
EPA3550B NWTPH-Dx 100 1 10/24/98
EPA3550B NWTPH-Dx 25 1 10/24/98
EPA3550B NWTPH-Dx 0.5 1 10/24/98
EPA3550B NWTPH-Dx 0.5 1 10/24/98
EPA3550B NWTPH-Dx 0.5 1 10/24/98

The MRL is elevated because of matrix interferences.

/ / ' //-> ' r 1r/l^.~S Date: ^7-

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed Result

11/2/98 <100
11/2/98 ND
11/2/98 1700
11/2/98 0.5
11/2/98 ND
11/2/98 14

^m•

•

K9807115
10/14/93
10/15/98

mg/Kg(ppm)
Dry

Result
Notes

B

inupHCJw,.*™,, . POPA0007669 .>-,*_•
nn O 1 Q



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-24
K9807115-011

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluorantheae

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
11/3/98

<100
ND

4500
0.5
ND
100

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By: E W^P?

POPA0007670
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

I Client:
Project:
Sample Matrix:

Hart Crowser. Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K98071I5
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Flue ran thene

HC-S-102
K9807115-012

Prep
Method

EPA 3550B
EPA3550B
EPA 355QB
EPA 3550B
EPA 3550B
EPA 3550B

Units: mg/Kg(ppra)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

. 11/3/98
11/3/98
11/3/98
11/3/98
1 1/3/98
1 1/3/98

ND
ND
2100
ND
ND
33

I*
I
I
I
I
I
I

pproved By: Date:

I 97113PHCJW1.. 6 2/1/9* POPA0007671 00220



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-25
K9807115-013

Units: mg/Kg(ppm;
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

960
1100
<300
7.0
6.1
4.1

Result
Notes

E
B

E
B

Estimated omcentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.
The MRL is elevated because of matrix interferences.

Approved By: Date:

OH 15PHCJW3 - POPA0007672 Pt»No_-

00221



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

r
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• Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

•

B

• r/Approved By: V^L,
\samseftf ,J

ff71l3PHCJVJ.JVL

Hart Crowser, Inc. Service Request: K9807H5
Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sediment Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-26 Units: mg/Kg(ppic
K98071 15-014 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 560
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 5.0

The MRL is elevated because of matrix interferences.

<__• / D,K: V/i/P? POPA000767

"' OC2?2"



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-27
K9807115-015

Units: mg/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluorantheae

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
.NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<IOO
ND
1400
ND
ND
8.1

Result
Notes

B

'E

B
E

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By j Date:

07JI3PHCJW3.JJ/W
POPA0007674



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

l«
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1 Client:
* Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

»

B
E

;
Approved By:>!^T//

yV
IS»OZ0397p " '

^rHciw,-,**-

Hart Crowser, Inc. Service Request: K9807115
Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sediment Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

HC-S-28 Units: mg/Kg(ppn:
K9807115-016 Basis: Dry

Prep Analysis Dilution Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes

EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 <100 B
EPA3550B NWTPH-Dx 100 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 25 1 10/24/98 11/2/98 1100 E
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 0.5
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/24/98 11/2/98 6.1

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

.-... POPA0007675 ^



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowscr, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807H5
Date Collected: 10/14/98
Date Received: 10/15/98

SemivolatUe Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-29
K9807115-017

Units: mg/Kg(ppm
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
910
ND
ND
3.8

Result
Notes

B

E

B
E

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By Date:

POPA0007676 PH. NO;
OC225



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-35
K9807115-01S

Units: mg/Kg(ppm)
Basis: Dry

I
I
I
I
I
I

I
I

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1

Pate
Extracted

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

Date
Analyzed

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

Result

<100
ND
580
ND
ND
2:3

Result
Notes

B

E

B The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Approved By: Date:
POPA0007677

rut NO.-

00226



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowscr, Inc.
Port of Portland Terminal 4/5624
Sediment

rService Request: K98071IS
Date Collected: 10/14/98
Date Received: 10/15/98

Scmivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-37
K9807115-019

Units: mg/Kg(ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytanc
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
340

<100
ND
ND
1.51

Result
Notes

B
E
B

B
E

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil. but is probably due to heavy fuel oil in the sample.

Approved By.

07] UPHCJW4*,12/1/99

Date:

POPA0007678 0^22



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98

Semivolatile Petroleum Products
Northwest TPH-Dx

I

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-32
K9807 11 5-020

Prep
Method

EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units:
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

<100
ND
860
ND
ND
2.8

Result
Notes

B

E

I

1

I

1

1 •"• E

1

/n
^^DDroved &i-~\r&^*- .

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heav

J-"Y
• ^Tsawssrrj -*

Date:

POPA0007679 Q G 2 2 8



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K98071^\
Date Collected: 10/1-4/98
Date Received: 10/15/98

Scmivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-33
K9807115-021

Units: mg/KgCppc:
Basis: Dry

Analyte

Diesel
Lube Oil
Pencfl Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

11/2/98
11/2/98
11/2/98
11/2/98
11/2/98
11/2/98

230
400
<200
ND
ND
2.3

Result
Notes

E
B

E
B

Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.
The MRL is elevated because of matrix interferences.

Approved By:

n\ UPHCJW4 -

POPA0007680 002.29
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

Client:
I Project:
Sample Matrix:

Hart Crowser. Inc.
Port of Portland TenniaaJ 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

I SemfvolatiJe Petroleum Products
Northwest TPH-Dx

1
1
I
1
1

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Fhytane .
Fluoranthene

HC-S-18
K9807169-012

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B

Units: ing/Kg (ppm;
Basis: Dry

Analysis
Method MRL

Dilution Dxte Date
Factor Extracted Analyzed Result

Result
Notes

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

1
1
1
I
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
1 1/4/98
11/4/98
1 1/4/98
11/4/98
11/4/98

<100
ND
2600
ND
ND
26

U
I
I
I
I
I
I
I

The MRL is elevated because of matrix interferences.

irovedBy:

I

POPA0007681

Ftp No:

00230



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser. Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807U
Date Collected: 10/15/98
Date Received: 10/16/98

SemivolatUe Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-19
K9807169-013

Units: ing/Kg (ppre
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Flucranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Pate Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

ND
ND

14000
ND
<1
180

B

B The MRL is elevated because of matrix interferences.

Approved Byt Date:

7
POPA0007682 00231
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowscr, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:1

1
1
1

Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytanc
Fluoranthene

HC-S-20
K9807169-014

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B

Units: mg/Kg(ppm;
Basis: Dry

Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
3700
ND
0.5
36

Result
Notes

B

I*

1 -

l
I

The MRL is elevated because of matrix interferences.

pprovedBy:
\sameafff

Date:

POPA0007683
00232



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowscr, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K980716S
Date Collected: 10/15/98
Date Received: 10/16/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-21
K9807169-015

Units: ing/Kg (ppm)
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B

Analysis
Method

NWIPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
1 1/4/98
11/4/98
11/4/98
11/4/98

<100
ND
1800
ND
ND
10

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved By. Date:

POPA0007684 00 233



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

!•iiiiii
i«iiiiiiii«i

Client:
Project:
Sample Matrii:

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phylane
Fluoranthene

>

B
E

fe. -,«. ̂•Approved By: j
. \miQ]QytJp .y.

WKSPHCJVJ-iiA

Hart Crowser. Inc. Service Request:
Port of Portland Terminal 4/5624-06 Date Collected:
Sediment Date Received:

Semivolatile Petroleum Products
North-west TPH-Dx

HC-S-3I Units:
K9807 169-0 16 Basis:

Prep Analysis Dilation Date Date
Method Method MRL Factor Extracted Analyzed Result

EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 <100
EPA3550B NWTPH-Dx 100 1 10/28/98 11/4/98 310
EPA3550B NWTPH-Dx 25 1 10/28/98 11/4/98 <100
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 ND
EPA3550B NWTPH-Dx 0.5 1 10/28/98 11/4/98 1.1

. The MRL ia elevated because of matrix interferences.

K9807169
10/15/98
10/16/98

JUg/Kg(ppr:
Dry

Resuh
Notes

B
E
B

Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

kji-^ Date: JL//>l/#

"
/»«-

POPA0007685 Q
r>c»xv

0234



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K98071^\
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolanle Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-30
K9807169-017

Units:
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoran these

Prep
Method

EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilation Date Date
Factor Extracted Analyzed Result

1 10/28/98
1 10/28/98
1 10/28/98
1 10/28/98
1 10/28/98
1 10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
880
ND
ND
6.5

Resu.
Note

B

B The MRL is elevated because of matrix interferences.

Approved By: Date: n.
Pip No:

pOPA0007686 00235



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Lac.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-36
K9807169-001

Units:
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/78/98
10/28/98
10/28/98
10/28/98
10/28/98

11/3/98
11/3/98
11/3/98
11/3/98
11/3/98
1 1/3/98

<100
160

<100
ND
ND
0.5

Result
Notes

B
E
B

1
1
1
1
I B

E

1

1 /

1^pproved By: _jff£
isnmorjr f

m«pHCJwi -i mat

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

' « J I t* ^^ Date: ^(^97

PvNa:

POPA0007687 QC23B



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K980716*—s
Date Collected: 10/15/9g
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-34
K9807169-002

Units: mg/Kg(ppc
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/2S/98
10/28/98
10/28/98
10/28/98

1 1/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

480
650

<200
2.6
2.4
1.7

Resul
Notes

E
B

B
E

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sampl.

Approved By: Date:

POPA0007688 00237



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Lie.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16798

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-40
K9807169-003

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Units: ing/Kg (ppm}
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<1QO
ND
770
ND
ND
4.4

Result
Notes

B

E

1

1

1

1

1 B
E

1

I
• ^^Approved By:

_. 071»?HCJWl!k

The MRL is elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel ofl in the sample.

J f) J L
<A( -^J/ Date: Si /^M

F* ' '

rVWJ POPA000768 00238



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K980716.
Date Collected: 10/15/98
Date Received: 10/16/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-39
K9807169-004

Units: mg/Kg(ppn:
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluorantbene

Prep
Method

EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/78/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
1200
ND
ND
9.8

Result
Notes

B

B The MRL is elevated because of matrix interferences.

Approved BY:

UTlfflPHCJWl-

POPA0007690 00239
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client
Project:
Sample Matrix:

Hart Cruwser, Inc.
Port of PorUand Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Scmivolatilc Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

HC-S-38
K9807169-005

Prep
Method

EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B

Units: mg/Kg(ppm)
Basis: Dry

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
2100
ND
ND
26

The MRL is elevated because of matrix interferences.

Date:

I POPA0007691
00240



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crtwser. Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request:
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolalile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-44
K9807169-006

Units: mg/Kg(pprc
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method MRL

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/23/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
390

<100
ND
ND
1.6

Result
Notes

B
E
B

B
E

The MRL is elevated because of matrix interferences.
Estimated concentration. The result has been reported as lube oil, but is probably due to heavy fuel oil in the sample.

Approved By _
isamasrff Jr. •

,<LJ Date:

PH. No;

POPA0007692 Q 0 2 4 1



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semrvolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-43
K9807169-007

Units: mg/Kg(ppm
Basis: Dry

I
I
I
I
I

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristane
Phytane
Fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilution
Factor

1
1
1
1
1
1

Date
Extracted

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

Date
Analyzed

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

Result

<100
ND
720
ND
ND
3.2

Result
Notes

B

E

3
E

The MRL u elevated because of matrix interferences.
The result is probably high biased due to the presence of heavy fuel oil in the sample.

Date:

POPA0007693 Of 24 2



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser. Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

HC-S-42
K9807169-008

Units: ing/Kg (ppm;
Basis: Dry

Analyte

Diesel
Lube Oil
Pencil Pitch
Pristanc
Fhytane
Fluoranthene

Prep
Method

EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

MRL

25
100
25
0.5
0.5
0.5

Dilation Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND
1800
ND
ND
15

Result
Notes

B

E The MRL is elevated because of matrix interferences.

Approved By:
\snmsenr

Date:

POPA0007694
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, lac.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Semivolatile Petroleum Products
Northwest TPH-Dx

Sample Name:
Lab Code:
Test Notes:

Analyte

1 Diesel
Lube Oil
Pencil Pitch

I Pristane
Phytane
Fluoranthene

HC-S-41
K9807169-009

Prep
Method

EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B

Units: rag/Kg (ppm
Basis: Dry

Analysis
Method MRL

Dilution Date Date
Factor Extracted Analyzed Result

Result
Notes

NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx
NWTPH-Dx

25
100
25
0.5
0.5
0.5

1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

<100
ND

2400
ND
ND
23

The MRL is elevated because of matrix interferences.

I

I

I

K^pproved By:
\samaxvt

07W9FHCJWI - J V\IT

.DaK: W/^/y?
POPA0007695 0 02T4
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client: Hart Crowser, Inc. Service Request: K9807097
Project: Port of Portland Terminal 4/5624 Date Collected: 10/13/98
Sample Matrix: Sediment Date Received: 10/14/98

Date Extracted: 10/23/98
Date Analyzed: 1/11-2/12/99

Total Petroleum Hydrocarbons as Diesel and Pencil Pitch
GC-FID

Units: mg/Kg (ppm)
Dry Weight Basis

Anahyte: Diesel Pencil Pitch
Method Reporting Limit 25 25

Sample Name Lab Code

HC-S-01 K9807097-031 640 4300
HC-S-02 K9807097-032 130 3400
HC-S-03 K9807097-033 600 3300
HC-S-04 K9807097-034 360 1500
HC-S-05 K9807097-035 320 890
HC-S-06 K9807097-036 270 940
HC-S-07 K9807097-037 180 970
Method Blank K981023-MB ND 3400

I
Approved By: jjy/^ ^ . . . - - - _____,.—___________Date: <2/ll* fa
1A/IROM

07TOTPHCU.1-1TH. -intflf . • . ' • • I2PNa:

POPA0007697 00246



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Hart Crowser, Inc. Service Request: K9807115
Project: Port of Portland Terminal 4/5624 Date Collected: 10/14/98
Sample Matrix: Sediment Date Received: 10/15/98

Date Extracted: 10/24/98
Date Analyzed: 1/11-2/12/99

Total Petroleum Hydrocarbons as Diesel and Pencil Pitch
GC-FID

Units: mg/Kg (ppm)
Dry Weight Basis

Anafyte: Diesel Pencil Pitch
Method Reporting Limit 25 25

Sample Name Lab Code

HC-S-12 K9807115-003 160 1300
HC-S-16 K9807115-007 190 1400
HC-S-23 K9807115-010 160 1200
HC-S-24 K9807115-011 130 2800
HC-S-25 K9807115-013 660 960
HC-S-33 K9807115-021 210 570
Method Blank K981024-MB ND ND

Approved Bv: fTst.^, f - - _________ Date:
2A/1QOM ' ' '

l.-OHtVltm

POPA0007698 0024?
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COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

I
I
I
I
I
I
u
I
I
I
I
I
I
I
I
I

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Date Extracted: 10/28/98
Date Analyzed: 1/11-2/12/99

Total Petroleum Hydrocarbons as Diesel and Pencil Pitch
GC-FID

Units: rug/Kg (ppm)
Dry Weight Basis

Sample Name

HC-S-36
HC-S-34
HC-S-40
HC-S-39
HC-S-38
HC-S-19
HC-S-31
HC-S-30
Method Blank

Analyte:
Method Reporting Limit:

Lab Code

K9807169-OQI
K9807169-002
K9807169-003
K9807169-004
K9807169-005
K9807169-013
K9807169-016
K9807169-017
K981028-MB

Approved By
OfflW

JTIOTHCLU -

Diesel
25

100
360
99
120
110
110
120
110
ND

Date:

Pencil Pitch
25

100
430
310
610
1500
11000
250
780
ND

POPA0007699
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Datafile : J:\GC15M3ATA\011499\HARTALKNV3114F022-D
Acq On 15 Jan 99 07:1 3 AM
Sample Site specific diesel
Misc F=1 D=1 A=1 ^OOOPPrr^

Method : A_EPHPAH.MTH
Trtle : Aliphatic Hydrocarbons (nC8 - nC40)
Volume Inj. : 1 .Oul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 .Signal #2 Info : 0.53
Signal 31 Info : 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Oocosane
20) Tricosane
21)Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacorrtane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatnacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RTUtt

0.00
0.00
0.00
8.76
0.00
9.93
10.18
10.98
0.00
0.00
13.19
0.00
13.83
0.00
14.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RT«

0.00
5.66
6.86
7.70
0.00
8.63
0.00
9.39
0.00
10.66
11.36
0.00
12.00
0.00
13.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Resptf

0
0
0

21678
0

26950
5367

31956
0
0

31630
0

50486
0

36921
0
0
0
0
0
0
0
0
0
0
0

. 0
0
0
0
0
0
0
0
0
0
0

Resp#2

0
5124
2920

22925
0

21578
0

25304
0

12555
-30686

0
52234

0
30181

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Vial: 35
Operator LLANDAUER

Inst: GC15

F=Final Volume fmJsl= 1
D=Dflution Factor= 1

A=Amount Extracted (g or mL)= 1
Conversion Factor=(F*D)/A= 1

Matrix= Water

Solution
ConcJtt

0.00
0.00
0.00
8.07
0.00
9.39
1.83
10.91
0.00
0.00
10.69
0.00
17.63
0.00
13.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Solution
Conc#2

0.00
1.92
1.02
8.12
0.00
7.56
0.00
8.49
0.00
4.17
10.19
0.00
17.23
0.00
10.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

. 0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES fTRA):
Total ISOPRENOIDS (Tl):

Original
Conc.#1

0.00
0.00
0.00
8.07
0.00
9.39
1.83

10.91
0.00
0.00
10.69
0.00
17.63
0.00
13.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

69.88

69.88

Original
Conc.#2

0.00
1.92
1.02
8.12
0.00
7.56
0.00
8.49
0.00
4.17
10.19
0.00
17.23
0.00
10.37
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Units

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
PRO
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

ppb
ppb

Reported
VaJue

(Cone. #11

0.00
0.00
0.00
8.07
0.00
9.39
0.00

10.91
0.00
O.OO

10.69
0.00

17.53
0.00

13.19
0.00
0.00
0.00
0.00
0.00
0.00
O.OO
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

" 0.00
0.00
0.00
0.00
0.00

TT/TTRA-Tl): 100,00 •
Evaluation 1: good match «SC310dds: Oppm
Evaluation 2: good match TPH Background (dl««l rang*): 0 pom
Evaluations: good match TPHBac»ground(C10-C3«) Oppm
* Division by 0 =» 100 Ibr evaluation.

Evaluation 1 = comparision of total isoprenoids to total resolved aDcanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
! = checks U2. U3. U4. Pristane and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of afl isoprenoids and low C17 relative to Pristane.

i3 - comparison of C2S * C27 * C29 * C31 to Pristana * Phytane. Good match a indicated by at least 2 X Pristane * Phytane.

POPA0007701

00250



Datafile J:\GC 15\DATAVJ11499\HARTALKNV)114F005.D Vial:
Acq On 14 Jan 99 07:18 PM Operator
Sample K981028-SB Inst :
Misc F=5 0=1 A=20.2

F=Final Volume (mls)=
Method A_EPHPAH.MTH D=Dilution Factor=
Title Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)=
Volume Inj. : I.Oul Signal #2 Phase : RTx-200 Conversion Factor=(F"D)/A=
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix=
Signal #1 Info : 0.53

Solution Solution Original
Compound RT#1 RT#2 Resp#1 Resp«2 Conc.*1 ContrfC Conc.frl

6
LLANDAUER
GC15

5
1
20.2
0.24752
Soil

Original
ConcJf2 Units

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
1 1) Isopreniod U4
12) Heptadecane
13) Pnstane
1 4) Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane
20) Tricosane
21)Tetracosane
22) Pentacosane
23) Hexacosane
24} Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Trittiacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (TI):

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

IConc. #11

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
0.00
.0.00
0.00
0.00
0.00

O.C
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C25-CJ1 Odds: 0 ppm
TPH Background (dl««l rang*): 0 ppm

TPH Background (C10 - C3£) 0 ppm

TV(TRA-TJ): 100.00
Evaluation 1: good match
Evaluation 2: «
Evaluation 3: •

* Division by 0 = 100 for evaluation.
Evaluation 1 =• comparision of total tjoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U7. U3. UM. Pnstane and Phytane; comparison of C17 to Pnstane A flood match is indicated by presence of aD isoprenoids and low C17 relative to Pnstane. / N f

Evaluation 3 =» comparison of C25 • C27 » C29 • C31 to Pnstane * Phytane. Gcod match a indicated by at least 2 X Pnstane * Phytane.

0114F005.D A_EPHPAH UTW
Pajel

POPA0007702

00251
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Dalafile J:\GC15\DATA\011499\HARTALKN\0114F006.D Vial: 7
Acq On 14 Jan 99 08:00 PM Operator LLANDAUER
Sample K981028-SL Inst : GC15
Wise F=5 0=1 A=20.5

F=Final Volume (mls)= 5
Method : A_EPHPAH.MTH D=Dilution Factor= 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 20.5
Volume Inj. i.Oul Signal #2 Phase : RTx-200 Conversion Factor=(F*D)/A= 0.2439
Signal #1 Phase RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info 0.53

Solution Solution
Compound

Target Compounds

1} Oecane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9} Pentadecane

10) Hexadecane
11) Isopreniod U4
12) Heptadecane
13) Pristane
14) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane
20) Tricosanc
21) Tetracosane
22) Pentacosane
23) Hexacqsane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetramacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetraconlane

RT#1

5.62
6.94
8.04
8.76
9.04
9.93
10.22
10.98
11.45
1Z63
13.19
13.77
13.83
14.85
14.95
15.88
17.02
17.97
18.71
19.34
19.88
20.37
20.81
21.23
21.61
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RT#2

4.22
5.70
6.85
7.70
7.83
8.63
8.71
9.40
9.64
10.71
11.37
11.76
1Z01
12.77
13.05
13.73
14.65
15.52
16.42
17.37
18.10
18.71
19.23
19.70
20.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Resp#1

60717
101686
109650
44741

117965
33575

140326
44917

148777
133507
52484

119838
64395

100134
49995
86041
64708
45699
29276
17422
9640
5104
2750
1738
701

0
0
0
0
0
0
0
0
0
0
0
0

Resp#2

56292
105766
121852
23435

129865
25496

119694
43368

138764
129283
36886

113207
65347
97885
42476
78326
66365
44938
32665
15886
9038
4374
2534
1191
697

0
0
0
0
0
0
0
0
0
0
0
0

Conc.#1 Conc#2

20.15
35.52
40.83
16.66
41.11
11.70
47.92
15.34
51.09
45.11
17.73
41.13
22.49
33.96
17.87
29.23
21.69
16.18

9.83
5.87
3.07
1.67
0.90
0.57
0.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

20.70
39.57
4Z52

8.30
45.48
8.93
40.14
14.54
46.92
4Z94
1Z25
39.64
21.56
33.40
14.59
26.67
2Z73
16.12
11.23
5.50
3.02
1.47
0.85
0.40
0.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (Tl):

TW(TRA-TI):

Original
ConcJ*1

4.92
8.66
9.96
4.06
10.03
2.85
11.69
3.74
1Z46
11.00
4.33
10.03

5.48
8.28
4.36
7.13
5.29
3.95
Z40
1.43
0.75
0.41
0.22
0.14
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

133.62

24.82

0.23

Original
Conc.#2

5.05
9.65
10.37
Z02
11.09
Z18
9.79
3.55

11.44
10.47
Z99
9.67
5.26
8.15
3.56
6.51
5.54
3.93
Z74
1.34
0.74
0.36
0.21
0.10
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
oornr*r"§*

ppm-
ppm
ppm
ppm
ppm
ppm
ppm
ppm
DomKK"1

ppm
ppm
ppm
DOfTIrr111

ppm
DomKr*11

DDmrr11'

ppm
ppm
ppm
ppm
ppm
Domrr111

ppm •
ppm
pom
ppm
ppm
comrr111

ppm
ppm
OOrnrK111

ppm

ppm
ppm

Reported
Value

(Cone. <m

4.92
8.6S
9.96
4.06

10.03
2.85

11.69
3.74

12.46
11.00

4.33
10.03
5.48
8.28
4.36
7.13
523
3.95
Z40
1.43
0.75
0.41
0.22
0.14
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C2S-C31 Odds: 0.55 ppm
TFH Background (dl««l rang*): 14 ppm

TPH Background (C10 - C36) 19 pom

Evaluation 1: biased by background
Evaluation 2: suscect false positive
Evaluation 3: good match

* Division by 0 = ICO for evaluation.

Evaluation 1 = companion of tcta/ isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
. Evaluation 2 =» checks U2. LO. IM. Pristane and Phytane: comparison of C17 to Pristane. A good match a indicated by presence of ao isoprenoids and tow C17 relative to Pristane.
J Evaluation 3 =• comparison of C2S * C27 » C29 * C31 to Pristane » Phytane. Good match is indicated by at least 2 X Pristane » Phytane.

POPA0007703
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Dalafile
Acq On
Sample
Misc

Method
Title

J:\GC15\DATAY31 14=
15 Jan 99 05:03 AM
K9807097-031
F=10 D=1 A=8.01

A_EPHPAH.MTH

I9\HARTAI.KNVJ114F01

Aliphatic Hydrocarbons (nC8 - nC40)
Volume Inj. 1 .Oul Signal #2
Signal #1 Phase RTx-S Signal #2
Signal #1 Info 0.53

Compound RT*1 RTO2

Phase
Info

Resptfl

: RTx-200
:0.53

Resp*2

9.0 Vial:
Operator

Inst:

F=Final Volume (mls)=
O=Dilution Factor=

A=Amount Extracted (g or mL)=
Conversion Factor=(F*D)/A=

Solution
Concjft

Matrix3

Solution Original
Conc#2 ConcJH

16
LLANDAUER
GC15

10
1
8.01
1.24844
Water

Original
Concjtt Units

/-

Reported
Value

(Conc.frll

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
1 8) Heneicosane
19) Docosane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonalriacontane
37) Tetracontane

0.00
0.00
0.00
8.77
0.00
9.93
10.19
10.98
0.00
0.00
13.19
0.00
13.83
0.00
14.95
0.00
0.00
0.00
0.00
0.00
0.00
20.37
0.00
21.22
0.00
21.99
0.00
2Z86
0.00
0.00
0.00
25.57
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
7.71
0.00
8.64
0.00
9.40
0.00
0.00
11.37
0.00
1Z01
0.00
13.05
0.00
0.00
0.00

• o.oo
0.00
0.00
18.70
0.00
19.68
0.00
20.48
0.00
21.16
0.00
0.00
0.00

22.31
0.00
0.00
0.00
0.00
0.00

0
0
0

419
0

1039
293

1617
0
0

4380
0

9859
0

8533
0
0
0
0
0
0

1368
0

2501
0

2562
0

3092
0
0
0

1947
0
0
0
0
0

0
0
0

203
0

678
0

1680
0
0

"3740
0

9404
0

7504
0
0
0
0
0
0

591
0

1050
0

2726
0

2381
0
0
0

1506
0
0
0
0
0

0.00
0.00
0.00
0.16
0.00
0.36
0.10
0.55
0.00
0.00
1.48
0.00
3.44
0.00
3.05
0.00
0.00
0.00
0.00
0.00
0.00
0.45
0.00
0.82
0.00
0.83
0.00
1.04
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.07
0.00
0.24
0.00
0.56
0.00
0.00
1.24
0.00
3.10
0.00
zsa
0.00
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.36
0.00
0.92
0.00
0.83
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES fTRA):
Total ISOPRENOIDS (TT):

Evaluation 1:
Evaluation 2:
Evaluation 3:

good match
good match
good match

•n/fTRA-TJ):

0.00
0.00
0.00
0.19
0.00
0.45
0.12
0.69
0.00
0.00
1.85
0.00
4.30
0.00
3.81
0.00
0.00
0.00
0.00
0.00
0.00
0.56
0.00
1.02
0.00
1.04
0.00
1.30
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00

16.06
11.29
2.37

0.00
0.00
o.oo
0.09
0.00
0.30
0.00
0.70
0.00
0.00
1.55
0.00
3!87
0.00
3.22
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.00
0.44
0.00
1.15
0.00
1.04
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.00
0.00

ppb
ppb
ppb
PPb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

ppb
ppb

C25-C31 Odds:
TPH Background (dl«s«l rang*):

TPH Background (C10 - C36)

0.00
O.OO '
0.00
0.19
0.00
0.45 '
0.00
0.69
0.00
0.00
1.85
0.00
4.30 ,
O.OO
3.81
0.00
0.00 .,

°-°°-No.c
0.00
0.00 • '
0.56
0.00
1.02
o.oo -
1.04
0.00
1.30
0.00
0.00
0.00
0.85
0.00
0.00
0.00
0.00
0.00

3.92 pom
97ppm
132 ppm

Division by 0 = 100 far evaluation.
Evaluation 1 = comparision of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 =• checks U2. U3. U4. Pnstane and Pnytane; comparison of C17 to Pnstano. A good match is indicated by presence of all isoprenoids and low C17 relative to Pristane.
Evaluation 3 = comparison of C2S » C27 » C29 • C31 to Ptistana « Phytane. Good match is indicated by at least 2 X Pnstane « Phytane.
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Datafite J:\GC15\DATA\011499\HARTALKN\0114FO20.D Vial: 17
Acq On 15 Jan 99 05:45 AM Operator LLANDAUER
Sample K9807097-032 Inst: GC15
Misc F=2D=1A=11.3

F=FinaI Volume (mls)= 2
Method : A_EPHPAH.MTH D=Dilution Factor= 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 11.3
Volume Inj. :1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.17699.
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix* Soil
Signal #1 Info : 0.53

Solution Solution
Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4} Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8} Isoprenoid U3
9) Penfadecane

10) Hexadecane
11) lsopreniodU4
12) Heptadecane
13) Pristane
14) Octadecane
15) Phytanc
16) Nonadecane
17) Eicosane
18) Henetcosane
19) Docosane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Tn'acontane
28) Hentriacontane
29} Dotriacontane
30) Tritriaeontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatnacontane
34) Heptdtn'acontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT*1

0.00
6.94
0.00
8.77
0.00
9.93
0.00
10.98
0.00
0.00
13.19
0.00
13.83
0.00
14.95
0.00
0.00
17.96
0.00
0.00
0.00
20.37
0.00

21.22
0.00

21.99
0.00
22.86
0.00
0.00

24.82
25.56
0.00
27.75
0.00
0.00
0.00

RT02

0.00
5.71
6.87
7.71
0.00
8.64
0.00
9.40
0.00
0.00
11.37
0.00

1Z01
0.00
13.05
0.00
0.00
0.00
0.00
0.00
0.00
18.70
0.00
19.68
20.09
20.47
0.00

21.16
0.00

21.77
0.00

22.31
0.00

n*a no^O.UO

0.00
0.00
0.00

Resp#1

0
279

0
723

0
1277

0
2180

0
0

3804
0

7849
0

6677
0
0

2064
0
0
0

3429
0

6528
0

7009
0

7383
0
0

3486
3778

0
*WJft<tUOO

0
0
0

Resp#2

0
293
221
4O4

0
852

0
1667

0
0

"3102
0

7368
0

5848
0
0
0
0
0
0

1919
0

5315
2007
7503

0
6183

0
3985

0
4244

0
•yrp «Aoi

0
0
0

Conc.*1 ConcKf2

0.00
0.10
0.00
0.27
0.00
0.45
0.00
0.74
0.00
0.00
1.29
0.00
2.74
0.00
2.39
0.00
0.00
0.73
0.00
0.00
0.00
1.12
0.00
2.13
0.00
Z28
0.00
Z48
0.00
0.00
1.17
1.32
0.00
0.72
0.00
0.00
0.00

Total Resolved ALKANES

0.00
0.11
0.08
0.14
0.00
0.30
0.00
0.56
0.00
0.00
1.03
0.00
2.43
0.00
Z01
0.00
0.00
0.00
0.00
0.00
0.00
0.65
0.00
1.80
0.65
2.53
a oo
2.16
0.00
1.44
0.00
1.54
0.00
f\ QC.u.yo
0.00
0.00
0.00

(TRA):
Total ISOPRENOIDS {TI]:

TVfJRA-TI):

Original
ConcJtf

0.00
0.02
0.00
0.05
0.00
0.08
0.00
0.13
0.00
0.00
0.23
0.00
0.49
0.00
0.42
0.00
0.00
0.13
0.00
0.00
0.00
0.20
0.00
0.38
0.00
0.40
0.00
0.44
0.00
0.00
0.21
0.23
0.00
0.13
0.00
0.00
0.00

3.20
„ - - 1.40

0.78

Original
Conc.#2

0.00
0.02
0.01
0.03
0.00
0.05
0.00
0.10
0.00
0.00
0.18
0.00
0.43
0.00
0.36
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.32
0.11
0.45
0.00
0.38
0.00
0.25
0.00
0.27
0.00
0.17
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

(Cone. #11

0.00
0.02
0.00'
0.05
0.00
o'.oe
0.00
0.13
0.00
0.00
0.23
0.00
0.49
0.00
0.42
0.00
0.00
0.00
0.00.
0.00
0.00
0.20
0.00
0.38
0.00
0.4O
0.00
0.44
0.00
0.00
0.00
0.23
0.00
0.13
0.00
0.00
0.00

C2SC31 Odds:
TPH Background (dlntl rang*):

TPH Background (C10 - C3S)

1.42 ppm
35 ppm
48 ppm

E valuation 1: biased by background
Evaluation 2: good matcn
Evaluation 3: biased by background
" Division by 0 = 100 for evaluation.

Evaluation 1 = companion of total isoprenoids to total resolved aDcanes minus total isoprerioids. A good match is indicated by a predominance of iscprenotds.
= checks U2. t_0. U4. Pnstane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence of all 'soprenoids and tow C17 relative to Pristane.
= comparison of C25 • C27 • C23 »_C31.toPnstane * Phytane. Good match is indicated by at least 2 X Pristane * Phytane.

Pajel
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Datafile : J:\GC15\DATA\011499\HARTALKNYJ114F021.D Vial: 18
Acq On : 1 5 Jan 99 06:26 AM Operator LLANDAUER
Sample : K9807097-033 Inst: GC15
Misc : F=2D=1A=11.4

F=Final Volume (mls)= 2
Method : A_EPHPAH.MTH D=Dilution Factor= 1
Title : Afiphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or ml)= 1 1 .4
Volume Inj. :1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.17544
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info : 0.53

Compound

Target Compounds

1} Decane
2) Undecane
3) Dodecane
4} Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8} Isoprenoid U3
9) Pentadecane

10)Hexadecane
11)lsopreniodU4
12)Heptadecane
13) Pristane
14)Octadecane
15) Phytane
1 6) Nonadecane
17)Eicosane
18) Heneicosane
19)Docosane
20} Trtcosane
21)Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27} Triacontane
28) Hentriacontane
29) Ootriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriaeontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

0.00
6.94
0.00
8.77
0.00
9.93

10.19
10.98
11.45
0.00

13.19
13.77
13.83

0.00
14.95
0.00
0.00

17.97
0.00

19.34
0.00
20.37

0.00
21.22

0.00
21.99

0.00
22.86
23.39
24.00
24.81
25.56
0.00
0.00
0.00
0.00
0.00

RT#2

0.00
5.72
0.00
0.00
0.00
8.64
0.00
9.40
0.00
0.00

11.37
0.00

12.01
0.00

13.05
0.00
0.00
0.00
0.00

17.37
0.00

18.70
0.00

19.68
20.09
20.47

0.00
21.16

0.00
21.77

0.00
22.31

0.00
23.08

0.00
0.00
0.00

Resp#1

0
208

0
434

0
502
246
793
553

0
1565
616

3992
0

3411
0
0

1237
0

1428
0

4181
0

8682
0

9010
0

10017
2245
2811
2261
3087

0
0
0
0
0

Resp#2

0
220

0
0
0

249
0

852
0
0

-1174
0

3312
0

2844
0
0
0
0

1136
0

2882
0

6598
2661
9294

0
7844

0
4274

0
3918

0
2602

0
0
0

Solution
Conc.#1

0.00
0.07
0.00
0.16
0.00
0.17
0.08
0.27
0.19
0.00
0.53
0.21
1.39
0.00
1.22
0.00
0.00
0.44
0.00
0.48
0.00
1.37
0.00
2.84
0.00
Z93
0.00
3.37
0.73
0.96
0.76
1.08
0.00
0.00
0.00
0.00
0.00

Solution
Conc#2

0.00
0.08
0.00
0.00
0.00
0.09
0.00
0.29
0.00
0.00
0.39
0.00
1.09
0.00
0.98
0.00
0.00
0.00
0.00
0.39
0.00
0.97
0.00
2.23
0.86
3.13
0.00
2.74
0.00
1.54
0.00
1.42

. 0.00
0.97
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENCHDS fTT):

TUfTRA-TI):

Original
ConcJH

0.00
0.01
0.00
0.03
0.00
0.03
0.01
0.05
0.03
0.00
0.09
0.04
0.24
0.00
0.21
0.00
0.00
0.08
0.00
0.08
0.00
0.24
0.00
0.50
0.00
0.51
0.00
0.59
0.13
0.17
0.13
0.19
0.00
0.00
0.00
0.00
0.00

Z91
0.62
0.27

Original
Conc.#2

0.00
0.01
0.00
0.00
0.00
0.02
0.00
0.05
0.00
0.00
0.07
0.00
0.19
0.00
0.17
0.00
0.00
0.00
0.00
0.07
0.00
0.17
0.00
0.39
0.15
0.55
0.00
0.48
0.00
0.27
0.00
0.25
0.00
0.17
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

(Conc.am

0.00
0.01
0.00
0.00
0.00
0.03
0.00
0.05
0.00 -,
0.00
0.09
0.00
0.24 •'
0.00
0.21
0.00
0.00 *
o.o°-v
o.c
0.08
0.00
0.24
0.00
0.50
0.00
0.51
0.00
0.59
0.00
0.17
0.00
0.19
0.00
0.00
0.00
0.00
0.00

Evaluation 1: biased by background C2SC31 Odds: 1.84 pom
Evaluation 2: • good match TPH Background (dI*Ml rang*): 46 ppm
Evaluation 3: biased by background TPH Background [C10 - C36) 62 ppm
* Division by 0 = 100 for evaluation.

Evaluation 1 3 compartsion of total isoprenoids to total resolved aDcanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks UZ U3. U4, Pnstane and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of all isoprenoids and low C17 relative to Pristane.
Evaluation 3 = comparison of C25 • C27 * C29 » C31 to Pretana » Phytane. Good match • indicated by at least 2 X Pristane » Phylane.

POPA0007706
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1
1
I!
I
I*
I
I
I
I
I
I
I
I'
I

Data file
Acq On
Sample
Misc

Method
Title
Volume Inj.
Signal #1 Phase
Signal #1 Info

Compound

: J:\GC15\DATAV311499\HARTALKNV3114F024.D Vial: 19
15 Jan 99 08:55 AM Operator LLANDAUER
K9807097-034 ,nst: GC15
F=2 0=1 A=8.4

F=FinaJ Volume (mls)= 2
: A_EPHPAH.MTH . D=Dilution Factor= 1
: Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 8.4
: 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F-D)/A= 0.2381
: RTx-5 Signal #2 Info • : 0.53 Matrix= Soil
:0.53

RT#1 RT*G Resptfl RespJK
Solution
ConcJW

Solution
Conc#2

Original
Conc.HM

Original
Conc.#2 Units

Target Compounds

1) Oecane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6} Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pristane
14) Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane
20) Tricosane
21 ) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Henlriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatnacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

5.62
6.94
0.00
8.77
9.04
9.93
10.18
10.98
0.00
0.00
13.19
0.00
13.83
0.00
14.95
0.00
0.00
17.96
0.00
19.34
0.00
20.37
0.00
21.22
21.61
21.99
0.00
22.86
23.39
24.00
24.81
25.57
0.00
27.76
0.00
0.00
0.00

0.00
5.71
6.86
7.70
0.00
8.63
0.00
9.39
0.00
0.00
11.36
0.00
12.00
0.00
13.04
0.00
0.00
0.00
0.00
17.36
0.00
18.69
0.00
19.67
20.09
20.47
0.00
21.16
0.00

21.77
0.00
22.30
0.00
23.08
0.00
0.00
0.00

218
305

0
1547
542

1935
931

2933
0
0

5348
0

12366
0

10870
0
0

2864
0

2247
0

6311
0

11668
3452

13490
0

13695
2825
4156
3422
4013

0
2391

0
0
0

0
271
261
482

0
1022

0
2877

0
0

'4314
0

12489
0

9876
0
0
0
0

1659
0

4143
0

9950
3268

13131
0

11366
0

5408
0

4508
0

2723
0
0
0

0.07
0.11
0.00
0.58
0.19
0.67
0.32
1.00
0.00
0.00
1.81
0.00
4.32
0.00
3.88
0.00
0.00
1.01
0.00
0.76
0.00
2.06
0.00
3.81
1.07
4.39
0.00
4.60
0.92
1.42
1.15
1.40
0.00
0.83
0.00
0.00
0.00

0.00
0.10
0.09
0.17
0.00
0.36
0.00
0.96
0.00
0.00
1.43
0.00
4.12
0.00
3.39
0.00
0.00
0.00
0.00
0.57
0.00
1.39
0.00
3.37
1.05
4.42
0.00
3.98
0.00
1.95
0.00
1.63
0.00
1.01
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS fjl):

Evaluation 1:
Evaluation 2:
Evaluation 3:

TIi{TRA-TJ):

0.02
0.03
0.00
0.14
0.04
0.16
0.08
0.24
0.00
0.00
0.43
0.00
1.03
0.00
0.92
0.00
0.00
0.24
0.00
0.18
0.00
0.49
0.00
0.91
0.26
1.04
0.00
1.10
0.22
0.34
0.27
0.33
0.00
0.20
0.00
0.00
0.00

7.80

2.32
0.60

0.00
0.02
0.02
0.04
0.00
0.09
0.00
0.23
0.00
0.00
0.34
0.00
0.98
0.00
0.81
0.00
0.00
0.00
0.00
0.14
0.00
0.33
0.00
0.80
0.25
1.05
0.00
0.95
0.00
0.46
0.00
0.39
0.00
0.24
0.00
0.00
0.00

Ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm .
ppm
ppm
pom
ppm
ppm
ppm
ppm
ppm

ppm
PPm

biased by background C2!
good match TPH Backs round (dl
biased by background TPH Background

* Division by 0 = 100 for evaluation.

Reported
Value

(Cone. <H1

0.00
0.03
0.00
0.14
0.00
0.15
0.00
0.24
0.00
0.00
0:43

0.00
1.03
0.00
0;92
0:00

0;00
O.CO
0.00
0.18
O.CX3
0.49
0.00
0:91
0.26
1.04
0:00

1.10
0:00
0.34
0.00
0.33
0.00
0.20
0.00
0.00
0.00

C25-C31 Odds: 154 ppm
«l rang*): 80 ppm
[C10-C36) 120 ppm

Evaluation 1 = comparison of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
^Evaluation 2 = checks (J2. U3. U4. Pnstane and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of an isoprenoids and low C17 relative to Pristane.
'Evaluation 3 = comparison of C2S • <37,i C2a*,C3fctg Rnstano » Phytane. Good match is indicated by at least 2 X Pristane » Phytane.
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Datafile : J:\GC15ADATAYJ11499\HARTAUKN\0114F02S.D Vial: 20
Acq On : 15 Jan 99 09:37 AM Operator LLANDAUER
Sample : K9807097-O35 Inst : GC15
Misc : F=2 0=1 A=9.58

F=Final Volume (mls)= 2
Method : A_EPHPAH.MTH D=Dilution Factor= 1
Title : Afiphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 9.58
Volume Inj. : 1 .Oul Signal 32 Phase : RTx-200 Conversion Factor=(F*D)/A= 0.20877
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 . Matrix= Soil
Signal #1 Info : 0.53

Solution Solution
Compound

Target Compounds

1) Oecane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8} Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pristane
14) Octadecane
-15) Phytane
1 6) Nonadecane
17) Eicosane
18) Henefeosane
19) Docosane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatracontane
35) Octatnacontane
36) Nonatriacontane
37) Tetracontane

RTdtt

5.62
6.94
8.04
8.76
9.04
9.93
0.00
10.97
11.44
12.63
13.19
13.77
13.83
0.00
14.95
0.00
0.00
17.96
0.00
19.33
0.00

20.37
20.81
21.22
21.61
21.98
0.00
22.86
23.38
23.99
24.81
25.56
0.00
0.00
0.00
0.00
0.00

RT#2

0.00
5.71
6.86
7.70
0.00
3.63
8.71
9.39
0.00
0.00
11.36
11.75
12.00
0.00
13.05
0.00
0.00
0.00
0.00
17.36
0.00
18.70
19.22
19.67
20.09
20.47
0.00

21.16
0.00
21.77
0.00
22.30
0.00

23.08
0.00
0.00
0.00

Resptfl

235
441
249

1472
558

2332
0

4169
2133
2268
6597
4007

16498
0

13843
0
0

3264
0

2802
0

6708
2836

13929
3658

14233
0

12598
2886
4035
3794
3844

0
0
0
0
0

Resp#2

0
251
320
763

0
1560
549

3757
0
0

- 5611
2615

14888
0

11546
0
0
0
0

2259
0

4821
1418

12088
3378

13908
0

10703
0

5226
0

3815
0

2745
0
0
0

Concert

0.08
0.15
0.09
0.55
0.19
0.81
0.00
1.42
0.73
0.77
2^3
1.38
5.76
0.00
4.95
0.00
0.00
1.16
0.00
0.94
0.00
2.19
0.93
4.55
1.14
4.63
0.00
4.23
0.94
1.38
1.27
1.34
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES

Conc#2

0.00
0.09
0.11
0.27
0.00
0.55
0.18
1.26
0.00
0.00
1.86
0.92
4.91
0.00
3.97
0.00
0.00
0.00
0.00
0.78
0.00
1.62
0.48
4.09
1.09
4.68
0.00
3.75
0.00
1.88
0.00
1.38
0.00
1.02
0.00
0.00
0.00

(TRA):
Total ISOPRENOIDS fTJ):

TUfTRA-Tl):

Original
Conc.#1

0.02
0.03
0.02
0.11

. 0.04
0.17
0.00
0.30
0.15
0.16
0.47
0.29
1.20
0.00
1.03
0.00
0.00
0.24
0.00
0.2O
0.00
0.46
0.19
0.95
0.24
0.97
0.00
0.88
0.20
0.29
0.27
0.28
0.00
0.00
0.00
0.00
0.00

a. os
3.28

0.68

Original
Conc.#2

0.00
0.02
0.02
0.06
0.00
0.11
0.04
0.26
0.00
0.00
0.39
0.19
1.03
0.00
0.83
0.00
0.00
0.00
0.00
0.16
0.00
0.34
0.10
0.85
0.23
0.98
0.00
0.78
0.00
0.39
0.00
0.29
0.00
0.21
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
DDfTIr*r" •'
ppm
ppm
ppm
ppm
ppm
ppm
ppm
nnmf*r"fl

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reports'
Value

IPonc. «H

O.O; '
O.K
0.11
o.x ̂
0.17
0.00.
0.30
0.00-̂
0.00
0.47
0.2S
1.20 •,— i
o.oo :
1.03
0.00
0.00 ^

I
0.20
0.00
0.46
0.19"

Evaluation 1:
Evaluation 2:
Evaluation 3:

* Division by 0 =

biased by background
probable match with high bias
biased by background

100 (or evaluation.

C25-C31 Odds:
TPH Background (dl*s*l rang*):

TPH Background (C10 - C36)

0.24
0.97,
0.00
0.83
0.00
0.29
0.00
0.28
0.00
0.00
0.00
0.00
0.00

3.26 ppm
81 ppm
110 ppm

Evaluation 1 = comparision of total isoprcnoids to'total reserved alkanes minus total isoprenotds. A good match, is indicated by a predominance of "ooprenoids.
Evaluation 2 - checks U2. U3. U4. Pnstane and Phytane: comparison al C17 to Pristane. A good match is indicated by presence of all isoprenoids and low C17 relative to Pratane.
Evaluation 3 = comparison of C25 » C27 • C29 * C31 tg_pristan« •» Ptiytane. Good match is indicated by at least 2 X Prstane • Phytane.
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Oataffle
Acq On
Sample
Misc

J:\GC15\DATAV011499\HARTALKN\0114F026.D
15 Jan 99 10:19 AM
K9807097-036
F=2D=1 A=7.13

Method : A_EPHPAH.MTH
Title : Aliphatic Hydrocarbons (nC8 - nC40)
Volume Inj. :1.0ul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53
Signal #1 Info : 0.53

VtaJ: 21
Operator LLANDAUER

Inst: GC15

F=Final Volume (mls)= 2
D=Dilution Factor= 1

A=Amount Extracted (g or mL)= 7.13
Conversion Factcr=(F'0)/A= 0.2805

Matrix= Soil

Solution Solution Original Original
Resp#1 Resp#2 ConcJH Conc#2 Conc.frl Conc.#2 Units

u
I
I
I
I
I
I
I
I'
I

Target Compounds

1) Decane
2) Undecane
3) Oodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11) lsoprenfodU4
1 2) Heptadecane
13) Pn'stane
14) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane
20) Tricosane
21)Telracosane
22) Pentaeosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triaconlane
28) Hentriacontane
29) Dotn'acontane
30) Tritriacontane
31) Tetratnacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

0.00
6.94
0.00
8.77
9.04
9.93

10.18
10.98
11.44
0.00
13.19
13.77
13.83
0.00
14.95
0.00
0.00
17.96
0.00
19.34
0.00
20.37
0.00

21.22
21.61
21.99
0.00
22.86
0.00
23.99
24.81
25.56
0.00
0.00
0.00
0.00
0.00

0.00
5.71
6.86
7.70
7.85
8.63
0.00
9.40
0.00
0.00
11.36
0.00

12.00
0.00
13.05
0.00
0.00
0.00
0.00
17.36
0.00
18.70
0.00

19.67
20.09
20.47
0.00

21.16
0.00
21.77
0.00

22.31
0.00

23.08
0.00
0.00
0.00

0
357

0
901
301

1031
388

1657
546

0
3246
1486
7274

0
7061

0
0

1900
0

2403
0

5917
0

10925
3119

13083
0

11193
0

3733
4867
3396

0
0
0
0
0

0
354
262
282
334
588

0
1624

0
0

1978
0

6520
0

5815
0
0
0
0

1772
0

4242
0

10699
1890

12088
0

9499
0

5104
0

' 2350
0

4797
0
0
0

0.00
0.12
0.00
0.34
0.10
0.36
0.13
0.57
0.19
0.00
1.10
0.51
Z54
0.00
Z52
0.00
0.00
0.67
0.00
0.61
0.00
1.94
0.00
3.57
0.97
4.26
0.00
3.76
0.00
1.28
1.63
1.19
0.00
0.00
0.00
0.00
0.00

0.00
0.13
0.09
0.10
0.12
0.21
0.00
0.54
0.00
0.00
0.66
0.00
2.15
0.00
2.00
0.00
0.00
0.00
0.00
0.61
0.00 .
1.43
0.00
3.62

. 0.61
4.07
0.00
3.32
0.00
1.84
0.00
0.85
0.00
1.78
0.00
0.00
0.00

Total Resolved ALKANES fTRA):
Total ISOPRENOIDS (Tl):

TI/rrRA-Tl):

0.00
0.03
0.00
0.09
0.03
0.10
0.04
0.16
0.05
0.00
0.31
0.14
0.71
0.00
0.71
0.00
0.00
0.19
0.00
0.23
0.00
0.54
O.OO
1.00
0.27
1.19
O.OO
1.05
0.00
0.36
0.46
0.33
0.00
0.00
0.00
0.00
0.00

7.11
Z08
0.41

0.00
0.04
0.03
0.03
0.03
0.06
0.00
0.15
0.00
0.00
0.18
0.00
0.60
0.00
0.56
0.00
0.00
0.00
0.00
0.17
0.00
0.40
0.00
1.02
0.17
1.14
0.00
0.93
0.00
0.52
0.00
0.24
0.00
0.50
0.00
0.00
0.00

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pom
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reporte-
Value

(Cone. ff-

O.CC
O.K
o.cc
0.0£
o.o:
0.1C
0.00
0.16
o.oc
0.00
0.31
O.OC
0.71
0.00
0.71
0.00
0.00
0.00
0.00
0.23
0.00
0.54
0.00
1.00
0.27
1.19
0.00
1.05
0.00
0.36
0.00
0.33
0.00
0.00
0.00
0.00
0.00

C2S-C31 Odds:
TPH Background (dl««l nng*):

TPH Background (C10 - C36)

3.78 ppm
94pom
128 ppm

Evaluation 1: biased by background
Evaluation 2: good match
Evaluation 3: biased by background
* Division by 0 = 100 for evaluation.

Evaluation 1 = compansion of tctal isoprenoids to total resolved atones minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U2. U3. IM. Pnslane and Pnytane; comparison of C17 to Pristane. A good match is indicated by presence c/ afl isoprenoids and tow C17 relative to Pristane.
Evaluation 3_^comoarjscn ol.C25,»,C27ifi CSg .̂-jSMto'Prtstane » Pnytane Good match is indicated by at least 2 X Pristane « Pnytane.
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Datafile J:\GC15\DATA\011499MHARTALKNYM14F027.D Viat 22
Acq On 15 Jan 99 11:OOAM Operator LLANDAUER
Sample K9807097-037 Inst : . GC15
Wise F=2 D=1 A=7.29

F=Final Volume (mls)= 2
Method A_EPHPAH.MTH D=DilLrtion Facfor= 1
Title • Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 7.29
Volume Inj. 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.27435
Signal #1 Phase RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5} Tridecane
6) Isoprenoid U2
7) Telradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
1 1 ) Isopreniod U4
1 2) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
16) Nonadecane
17)Eicosane
1 8) Heneicosane
19)Docosane
20) Tricosane
21 ) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratracontane
32} PentaUiacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

5.62
6.94
0.00
8.77
9.04
9.93
10.18
10.98
11.44
0.00
13.19
13.77
13.83
0.00
14.95
0.00
0.00
17.96
0.00
19.34
0.00
20.37
20.81
21.22
21.61
21.99
0.00
22.86
0.00
23.99
24.81
25.56
0.00
0.00
0.00
0.00
0.00

RT«

0.00
5.72
0.00
7.71
0.00
8.64
0.00
9.40
0.00
0.00
11.37
0.00
1Z01
0.00

13.05
0.00
0.00
0.00
0.00
0.00
0.00
18.70
19.22
19.67
20.09
20.47
0.00
21.16
0.00
21.77
0.00

22.31
0.00
23.08
0.00
0.00
0.00

Resp#1

201
358

0
815
316
848
223

1283
797

0
2389
989

5974
0

5496
0
0

2056
0

1887
0

5048
2027
9920
2635
9530

0
9781

0
3351
2582
2464

0
0
0
0
0

Resp#2

0
230

0
216

0
241

0
1300

0
0

-14O6
0

5814
0

4549
0
0
0
0
0
0

3644
1296
8108
2453

10033
0

8287
0

3786
0

2467
0

2684
0
0
0

Solution
Conc.#1

0.07
C.13
0.00
0.3O
0.11
0.30
0.08
0.44
0.27
0.00
0.81
0.34
2.09
0.00
1.96
0.00
0.00
0.73
0.00
0.64
0.00
1.65
0.67
3.24
0.82
3.10
0.00
3.29
0.00
1.15
0.87
0.86
0.00
0.00
0.00
0.00
0.00

Solution
Conc#2

0.00
0.09
0.00
0.08
0.00
0.08
0.00
0.44
0.00
0.00
0.47
0.00
1.92
0.00
1.56
0.00
0.00
0.00
0.00
0.00
0.00
1.23
0.44
Z74
0.79
3.38
0.00
Z90
0.00
1.37
0.00
0.89
0.00
1.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (Tl):

Tlr(TRA-Ti):

Original
Conc.#1

0.02
0.03
0.00
0.08
0.03
0.08
0.02
0.12
0.08
0.00
0.22
0.09
0.57
0.00
0.54
0.00
0.00
0.20
0.00
0.17
0.00
0.45
0.18
0.89
0.22
0.85
0.00
0.90
0.00
0.31
0.24
0.24
0.00
0.00
0.00
0.00
0.00

5.68

1.61

0.40

Original
Conc.#2

0.00
0.02
0.00
0.02
0.00
0.02
0.00
0.12
0.00
0.00
0.13
0.00
0.53
0.00
0.43
0.00
0.00
0.00
0.00
0.00
0.00
0.34
0.12
0.75
0.22
0.93
0.00
0.80
0.00
0.37
0.00
0.25
0.00
0.27
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppni
ppm

Reported
Value

fConc.gll

O.CO
0.03
0.00
0.08
0.00
0.08
0.00
0.12
0.00
0.00
0.22
0.00
0.57
0.00
0.54
0.00
0.00

o.a
0.00
0.00
0.45
0.18
0.89
0.22
0.85
0.00
0.90
0.00
0.31
0.00
024
0.00
0.00
0.00
0.00
0.00

Evaluation 1: biased by background C2S-C31 Odds: 3.09 ppm
Evaluation 2: good match TPH Background (dl«i«l rang*): 77 ppm
Evaluation 3: biased by background TPH Background (C10-C36) 104 ppm

* Ovrsion by 0 = 100 for evaluation.
Evaluation 1 = comparision of total isoprenoids to total resolved alKanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U2. U3. LM. Pristane and Phytane: comparison of Cl7 to Pristane. A good match is indicated by presence of afl isoprenoids and low C17 relative to Pristane.
Evaluation 3 3 companson of C2S • C27 * C29 * C31 to Pristana * Phytane, Good match a indicated by at least 2 X Pristane » Phytane.
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Datafile
Acq On
Sample
Wise

J:\GC15\DATA\011499\HARTALKNY)114F028.D
15 Jan 99 11:42 AM
K9807115-003
F=20=1 A=7.19

I

I

I

I

I

I

I

Method : A_EPHPAH.MTH
Title : Aliphatic Hydrocarbons (nC8 - nC40)
Volume Inj. : I.Oul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53
Signal *1 Info : 0.53

Resp#1 Resp#2

Vial: 23
Operator LLANDAUER

Inst: GC15

F=Final Volume (mls)= 2
0=Dilution Facfor= 1

A=A/nount Extracted (g or mL)= 7.19
Conversion Factor=(F'D)/A= 0.27816

Matrix= Soil

Solution Solution Original Original
Conc.j»1 ConoK Conc.n ConcJK Units

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10} Hexadecane
11) Isopreniod U4
1 2) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane
20) Tricosane
21 ) Tetracosane
22) Pentacosane
23) Hexacosane
24} Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentn'acontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatnacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

0.00
0.00
0.00
8.77
0.00
9.93
0.00
10.98
11.44
12.63
13.19
13.77
13.83
0.00

14.95
0.00
0.00
17.97
0.00

19.34
0.00
20.37'
20.81
21.22
21.61
21.99
22.40
22.86
23.38
23.99
24.81
25.56
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
7.71
0.00
8.64
0.00
9.40
0.00
0.00
11.37.
11.76
12.01
0.00
13.05
0.00
0.00
0.00
0.00
17.37
0.00

18.70
19.22
19.68
20.09
20.47
20.83
21.16
0.00
21.77
0.00
22.41
0.00
23.08
0.00
0.00
0.00

0
0
0

267
0

523
0

1110
854
599

1758
1532
4404

0
3528

0
0

1917
0

1363
0

5270
2349

10053
2847

10216
3330

10092
2782
3259
2970
2922

0
0
0
0
0

0
0
0

114
0

341
0

706
0
0

- 1408
1108
4152

0
3223

0
0
0
0

1260
0

3629
1203
8058
2874
9635
1388
8567

0
4504

0
3346

0
2697

0
0
0

0.00
0.00
0.00
0.10
0.00
0.18
0.00
0.38
0.29
0.20
0.59
0.53
1.54
0.00
1.26
0.00
0.00
0.68
0.00
0.66
0.00
1.72
0.77
3.29
0.89
3.32
1.07
3.39
0.90
1.12
1.00
1.02
0.00
0.00
0.00
0.00

.0.00

oroo
0.00
o.oo
0.04
0.00
0.12
0.00
0.24
0.00
0.00
0.47
0.39
1.37
0.00
1.11
0.00
0.00
0.00
0.00
0.44
0.00
1.22
0.40
Z73
0.93
3.24
0.46
3.00
0.00
1.62
0.00
1.21
0.00
1.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (Tl):

T1/(TRA-TI):

0.00
o.op
0.00
0.03
0.00
0.05
0.00
0.11
0.08
0.06
0.17
0.15
0.43
0.00

'0.35
0.00
0.00
0.19
0.00
0.18
0.00
0.48
0.21
0.91
0.25
0.92
0.30
0.94
0.25
0.31
0.28
0.28
0.00
0.00
0.00
0.00
0.00

6.07

1.14

0.23

0.00
0.00
0.00
0.01
0.00
0.03
0.00
0.07
0.00
0.00
0.13
0.11
0.38
0.00
0.31
0.00
0.00
0.00
0.00
0.12
0.00
0.34
0.11
0.76
0.26
0.90
0.13
0.83
0.00
0.45
0.00
0.34
0.00
0.28
0.00
0.00
0.00

PPm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

(Cone, fri

o.co
o.co
o.co
0.03
0.00
6.05
0.00
0.11
o.co
0.00
0.17
0.15
0.43
0.00
0.35
0.00
0.00
0.00
0.00
0.18
0.00
0.48
0.21
0.91
0.25
0.92
0.30
0.94
0.00
0.31
0.00
0.28
0.00
0.00
0.00
0.00
0.00

C2S-C31 Odds:
TPH Background (dl««l rang*):

TPH Background (C10 - C36)

3.25 ppm
81 ppm
110 ppm

Evaluation 1: biased by background
Evaluation 2: probable match with high bias
Evaluation 3: biased by background

" Division by 0 * 100 for evaluation.
Evaluation 1 » comparison of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 - checks U2. U3. U4. Pristane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence rf ad isoprenoids and low C17 relative to Pristane.
Evaluation 3 = comparison of C25 * C27 * C29 * C31 to Pristane * Phytane. Good match is indicated by at least 2 X Pristane * Phytane.
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Dalafile J:\GC 15\DATA\011499WARTAI_KNVD114F029.D Vial: 24
Acq On 15 Jan 99 12:23 PM Operator: LLANDAUER
Sample K9807115-O07 Inst: GC15
Misc F-2 D=1 A=9.01

F=Final Volume (mls)= 2
Method A_EPHPAH.MTH D=0ilution Factor= 1
Title Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 9.01
Volume Inj. :1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F*D)/A= 0.22198
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info : 0.53

Solution Solution
Compound

Target Compounds

1) Decane
2) Undecane
3) Oodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
18) Heneicosane
1 9) Docosane
20) Tricosane
21 ) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31 ) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

5.62
6.94
0.00
8.76
9.04
9.93
0.00
10.98
11.44
1Z63
13.19
13.77
13.83
0.00
14.95
0.00
0.00
17.96
18.71
19.33
0.00
20.37
20.81
21.22
21.61
21.99
22.40
22.86
23.38
23.99
24.81
25.56
0.00
0.00
0.00
0.00
0.00

RT#2

0.00
5.71
6.86
7.70
0.00
8.63
8.71
9.40
0.00
0.00
11.36
11.76
12.00
0.00
13.05
0.00
0.00
0.00
16.43
17.36
0.00
18.70
19.22
19.67
20.09
20.47
0.00
21.16
0.00
21.77
0.00
22.30
0.00

.23.08
0.00
0.00
0.00

Resptfl

222
621

0
667
363

1224
0

2413
761
669

3794
1931
9068

0
7210

0
0

2758
1573
3279

0
8846
3728

17245
4918

15921
5554

17375
3751
4936
4732
4138

0
0
0
0
0

Resp#2

0
288
398
394

0
907
290

2136
0
0

-3052
1441
8257

0
5495

0
0
0

4670
2345

0
6048
2069

13647
4703

16790
0

14402
0

6669
0

4687
0

3257
0
0
0

ConcJtfl Conc*2

0.07
0.22
0.00
0.25
0.13
0.43
0.00
0.82
0.26
0.23
1.28
0.66
3.17
0.00
2.58
0.00
0.00
0.98
0.56
1.11
0.00
Z89
1.23
5.64
1.53
5.18
1.78
5.84
1.22
1.69
1.59
1.45
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES

0.00
0.11
0.14
0.14
0.00
0.32
0.10
0.72
0.00
0.00
1.01
0.50
Z72
0.00
1.89
0.00
0.00
0.00
1.61
0.81
0.00
2.03
0.70
4.62
1.52
5.65
0.00
5.04
0.00
2.40
0.00
1.70
0.00
1.21
0.00
0.00
0.00

(TRA):
Total ISOPRENOIDS fTI):

TI/(TRA-TI):

Original
Conc.ffl

0.02
0.05
0.00
0.06
0.03
0.09
0.00
0.18
0.06
0.05
0.28
0.15
0.70
0.00
0.57
0.00
0.00
0.22
0.12
0.25
0.00
0.64
0.27
1.25
0.34
1.15
0.40
1.30
0.27
0.38
0.35
0.32
0.00
0.00
0.00
0.00
0.00

8.10
1.88
0.30

Original
Conc.#2

0.00
0.02
0.03
0.03
0.00
0.07
0.02
0.16
0.00
0.00
0.23
0.11
0.60
0.00
0.42
0.00
0.00
0.00
0.36
0.18
0.00
0.45
0.15
1.02
0.34
1.25
0.00
1.12
0.00
0.53
0.00
0.38
0.00
0.27
0.00
0.00
0.00

Units

ppm
Ppm
ppm
ppm
ppm
ppm
Ppm .
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
PPm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

fConc. <M1

Evaluation 1:
Evaluation 2:
Evaluation 3:

Division by 0 =

biased by background
probable match with high bias
biased by background

100 tor evaluation.

C23-C31 Odds: 4.34 ppm
TPH Background (dUstl rang*): 108 pom

TPH Background (C10 - C36) 147 pom

Evaluation 1 = comparison of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks UZ U3. U4. Pristane and Phytane: comparison of C17 to Pristane. A good match a indicated by presence of all isoprenoids and low C17 relative to Pristane.
Evaluation 3 = comparison of C25 • C27 * C29 » C31 to Pristane • Phytane, Good match is indicated by at least 2 X Pristane » Phytane.

0114F029.D Page 1
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I
I
I
I
I
I
I
I
I
I

Oatafile
Acq On
Sample
Misc

Method
Title
Volume Inj.
Signal #1 Phase
Signal #1 Info

J:\GC 15\DATA\011499\HARTALKNY)114F030.D Vial: 25
1 5 Jan 99 01:35 PM Operator LUVNDAUER
K98071 15-010 Inst: GC15
F=1 D=1 A=7.40

F=Final Volume (mls)= 1
: A_EPHPAHMTH D=Dilution Factor* 1
: Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 7.40

1.0ul Signal *2 Phase : RTx-2CO Conversion Factor=(F'D)/A= 0.13514
RTx-5 Signal #2 Info : 0.53 Matrix= Soil
0.53 . .

Solution
Compound RT*1 RT#2 Resp#1 Resp#2 Conc.tfl

Solution
Cone/ft!

Original
Concjtt

Original
Conc.#2 Units

Target Compounds

1) Oecane
2) Undecarte
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Telradecane
.8} Isoprenoid U3
9) Pentadecane

10) Hexadecane
11) Isopreniod U4
12) Heptadecane
13) Pristane
1 4) Octadecane
15)Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane
20) Tricosane
21) Telracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriaconfane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

o.co
6.94
0.00
8.77
9.04
9.93
0.00

10.98
11.44
12.63
13.19
13.77
13.83
0.00

14.95
0.00
0.00

17.97
0.00

19.34
0.00
20.37
0.00

21.23
21.61
21.99
0.00
22.86
0.00
24.00
24.82
25.56
0.00
0.00
0.00
0.00
0.00

0.00
0.00
6.86
7.70
0.00
8.63
8.70
9.39
9.64
0.00

11.36
11.75
12.00
0.00

13.04
0.00
0.00
0.00

16.42
17.36
0.00
18.69
0.00

19.67
20.09
20.47
0.00

21.16
0.00

21.77
0.00

22.41
0.00

23.08
0.00
0.00
0.00

0
306

0
603
288

1153
0

2257
1360
741

2577
3132
6924

0
6077

0
0

4598
0

5537
0

16299
0

28348
5861

28473
• o

24445
0

8623
8626
6874

0
0
0
0
0

0
0

257
332

0
617
203

2009
876

0
- 1799

2287
7117

0
5610

0
0
0

7362
4240

0
10995

0
21073

3801
24614

0
19972

0
10433

0
3590

0
7916

0
0
0

0.00
0.11
0.00
0.22
0.10
0.40
0.00
0.77
0.47
0.25
0.87
1.07
2.42
0.00
2.17
0.00
0.00
1.63
0.00
1.87
0.00
5.33
0.00
9.27
1.82
9.26
0.00
8.21
0.00
2.95
290
2.41
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.09
0.12
0.00
0.22
0.07
0.67
0.30
0.00
0.60
0.80
2.35
0.00
1.93
0.00
0.00
0.00
Z53
1.47
0.00
3.70
0.00
7.13
1.23
8.29
0.00
6.99
0.00
3.76
0.00
1.30
0.00
294
0.00
0.00
0.00

Total Resolved ALKANES fTRA):

Evaluation 1:
Evaluation 2:
Evaluation 3:

Total ISOPRENOIDS (TI):
TV(TRA-TI):

0.00
0.01
0.00
0.03
0.01
0.05
0.00
0.10
0.06
0.03
0.12
0.15
0.33
0.00
0.29
0.00
0.00
0.22
0.00
0.25
0.00
0.72
0.00
125
0.25
1.25
0.00
1.11
0.00
0.40
0.39
0.33
0.00
0.00
0.00
0.00
0.00

6.69

0.92
0.16

0.00
0.00
0.01
0.02
0.00
0.03
0.01
0.09
0.04
0.00
0.08
0.11
0.32
0.00
0.26
0.00
0.00
0.00
0.34
0.20
0.00
0.50
0.00
0.96
0.17
1.12
0.00
0.94
0.00
0.51
0.00
0.18
O.OO
0.40
0.00
0.00
0.00

ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm .
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm-
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

biased by background C2«
probable match -«ntn high bias TPH Background (dl
biased by background TPH Background

Reported
Value

(Conc.fr,

O.CO
o.co
O.CO
0.03
0.00

'0.05
0.00
0.10
0.06
0,00
0..12
0.15
0.33
0.00
0.29
0.00
0.00
0.00
0.00
025
0.00
0.72
0.00
125
0.25
1.25
0.00
1.11
0.00
0.40
0.00
0.33
0.00

. 0.00
0.00
o.co
0.00

C25XXJ1 Odd*: 4.33 ppm
107 ppm
146 ppm

* Division by 0 = ICO for evaluation.
Evaluation 1 = comparison of total isoprencids to total resolved alkanes minus total isoprenokts. A good matcrt is indicated by a predominance of isaprenoids.

^Evaluation 2 = checks U2. U3. U4. Prtstane and Phytane: comparison of Cl 7 to Pristane. A good match is indicated by presence of all isoprencidi and tow C17 relative to Pristane.
Evaluation 3 = comparison of C25 • C27 * C29 • C31 to Pristane * Phytane. Good match is indicated by at least 2 X Pristane * Phytane.
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Datafile J:\GC 15\DATAY)11499\HARTALKN\0114F035.D Vial: 26
Acq On 15 Jan 99 05:05 PM Operator UANDAUER
Sample KS8071 15-011 Inst : GC15
Misc F=1 0=1 A=10.4

F=Final Volume (mls)= 1
Method A_EPHPAH.MTH D=Dflution Factor= 1
Title Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL}= 10.4
Volume Inj. : 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F*D)/A= 0.09615
Signal 31 Phase : RTx-5 Signal #2 Info : 0.53 Matrbc= Soil
Signal #1 Info : 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Oodecane
4) Isoprenoid U1
5} Tridecane
6} Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

1 0) Hexadecane
1 1 ) Isoprenkjd U4
12)Heptadecane
13) Pristane
14)Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
1 8) Heneicosane
19)Docosane
20) Tricosane
21)Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Ootriacontane
30) Tritriacontane
31 ) Tetratriacontane
32) Pentatriacortane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RTtfl

0.00
6.94
8.04
8.77
9.04
9.93
10.21
10.98
11.44
12.63
13.19
13.77
13.83
14.85
14.95
15.88
17.03
17.97
18.71
19.34
19.88
20.37
20.81
21.22
21.61
21.99
0.00
22.86
23.39
24.00
24.82
25.57
0.00
0.00
0.00
0.00
0.00

RT#2

0.00
0.00
0.00
7.70
7.84
8.63
8.71
9.39
9.64
10.71
11.36
11.75
12.00
12.76
13.05
13.73
14.65
15.52
16.43
17.36
18.09
18.70
19.22
19.68
20.09
20.47
0.00

21.16
0.00

21.77
0.00

2Z31
0.00
23.09
0.00
0.00
0.00

Resp#1

0
650
223

1257
496

1695
1182
3705
3675
4158
5458
6624

12278
3364

10439
4305
3191
6494
3754
4621
3061

14030
5652

24914
6277

23994
0

22869
5102
7766
7219
5753

0
0
0
0
0

Resp#2

0
0
0

382
533

1253
942

3241
2773
3125
5082

" 5599
12319
3192
9151
4638
2703
5028

10119
4735
2590
5681
3240

19803
7302

23120
0

19942
0

9516
0

" 7140
0

6069
0
0
0

Solution
Conc.#1

0.00
0.23
0.08
0.47
0.17
0.59
0.40
1.27
1.26
1.40
1.84
2.27
4.29
1.14
3.73
1.46
1.07
2.30
1.26
1.56
0.97
4.59
1.86
8.15
1.95
7.80
0.00
7.68
1.66
2.66
2.42
2.01
0.00
0.00
0.00
0.00
0.00

Solution
ConcJtt

0.00
0:00
0.00
0.14
0.19
0.44
0.32
1.09
0.94
1.04
1.69
1.96
4.06
1.09
3.14
1.58
0.93
1.80
3.48
1.64
0.87
3.26
1.09
6.70
Z35
7.79
0.00
6.98
0.00
3.43
0.00
Z59
0.00
Z25
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS rjl):

TU(TRA-Tl):

Original
Conc.#1

0.00
0.02
0.01
0.05
0.02
0.06
0.04
0.12
0.12
0.14
0.18
0.22
0.41
0.11
0.36
0.14
0.10
0.22
0.12
0.15
0.09
0.44
0.18
0.78
0.19
0.75
0.00
0.74
0.16
026
0.23
0.19
0.00
0.00
0.00
0.00
0.00

6.18
1.18
0.24

Original
Conc.#2

0.00
0.00
0.00
0.01
0.02
0.04
0.03
0.10
0.09
0.10
0.16
0.19
0.39
0.10
0.30
0.15
0.09
0.17
0.33
0.16
0.08
0.31 .
0.10
0.64
0.23
0.75
0.00
0.67
0.00
0.33
0.00
0.25
0.00
0.22
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

(Conc.<m

0.00
0.00
0.00
0.05
0.02
0.06 .
6.04
0.12
0.12
0.14 :

0.18 "
0.22
0.41
0.11
0.36
0.14
0.10
0.22

o.
0.09
0.44
0.18
0.78
0.19
0.75
0.00
0.74
0.00
0.26
0.00
0.19
0.00
0.00
0.00
0.00
0.00

C23-C31Odds:
TPH Background (dl*s«l rang*):

TPH Background (C10 . C36)

2.71 ppm
67 ppm
32 ppm

Evaluation 1: biased by background
Evaluation 2: probable match v**h nigh bias
Evaluation 3: biased by background
* Division by 0 =» 100 for evaluation.

Evaluation 1 = comparision of total isoprenoids to total resolved aJkanes minus total isoprenoids. A good match is indicated by a predominance of tsoprenoids.
Evaluation 2 = checks U2. U3. LM. Pristane and Phytane: comparison of C17 to Plistane. A good match a indicated by presence of aO isoprenoids and low C17 relative to Pristane. //**\
Evaluation 3 = comparison of C2S - C27 • C29 • C31 to Pristane * Phytane. Good match is indicated by at least 2 X Pristane * Phytane.
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Datafile J:\GC15\DATAV011499\HARTALKNY3114F036.D Vral: 27
. Acq On 15 Jan 99 05:46 PM Operator LLANDAUER

Sample K9807115-013 Inst : GC15
Misc F=10D=1 A=10.4

F=Final Volume (mls)= 10
Method : A_EPHPAH.MTH D=0nution Factor= 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 10.4
Volume Inj. : 1,0ul Signal 82 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.96154
Signa.l #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix= Water
Signal #1 Info : 0.53

Solution Solution
Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
'l1)lsopreniodU4
12)Heptadecane
13) Pristane
14}Octadecane
15)Phytane
1 6) Nonadecane
17) Eicosane
1 3) Heneicosane
19) Docosane
20) Tricosane
21)Tetracosane
22) Pentacosane
23) Hexacosane
24) Heplacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Ootriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatnacontane
37) Tetracontane

RT#1

0.00
0.00
0.00
8.76
8.98
9.93
10.18
10.98
0.00
0.00
13.19
0.00
13.83
0.00
14.95
0.00
0.00
0.00
0.00
0.00
0.00
20.37
0.00
21.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00

OC fTT25.57
0.00
0.00
0.00
0.00
0.00

RT#2

0.00
5.72
6.87
7.71
0.00
8.63
0.00
9.40
0.00
0.00
11.36
0.00
12.01
0.00
13.05
0.00
0.00
0.00
0.00
0.00
0.00
18.70
0.00
19.68
0.00
0.00
0.00
0.00
0.00
0.00
0.00
22.31
0.00
0.00
0.00
0.00
0.00

Resp#1

0
0
0

1826
281

3473
683

4563
0
0

8323
0

16305
0

13446
0
0
0
0
0
0

1730
0

2644
0
0
0
0
0
0
0

2329
0
0
0
0
0

Resp#2

0
269
604

1314
0

2731
0

4313
0
0

6981
0

15233
0

12053
0
0
0
0
0
0

541
0

1762
0
0
0
0
0
0
0

•ano-aouoo
0
0
0
0
0

ConcjW Conc#2

0.00
0.00
0.00
0.68
0.10
1.21
0.23
1.56
0.00
0.00
2.81
0.00
5.69
0.00
4.81
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.00
0.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.81
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES
TotaJ

0.00
0.10
0.21
0.47
0.00
0.96
0.00
1.45
0.00
0.00
Z32
0.00
5.03
0.00
4.14
0.00
0.00
0.00
0.00
0.00
0.00
0.18
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.12
0.00
0.00
0.00
0.00
0.00

(TRA):
ISOPRENOIDS (Tl):

Tl/(TRA-TI):

Original
Conc.*1

0.00
0.00
0.00
0.65
0.09
1.16
0.22
1.50
0.00
0.00
2.70
0.00
5.47
0.00
4.62
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.00
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
f\ .70U./O
0.00
0.00
0.00
0.00
0.00

18.25
16.10
7.43

Original
Conc.#2

0.00
0.10
0.20
0.45
0.00
0.92
0.00
1.39
0.00
0.00
2.23
0.00
4.83
0.00
3.98
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.07
0.00
0.00
0.00
0.00
0.00

Units

ppb
ppb
ppb
ppb
ppb
ppb
PPb ,
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

ppb
ppb

Reported
Value

(Cone. <m

0.00
0.00
0.00
O.S5
0.00
1.16
0.00
1.50
0.00
0.00
2.70
0.00
5.47
0.00
4.62
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.00
0.83
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.78
0.00
0.00
0.00
0.00
0.00

Evaluation 1: good match C2S-C310ddE 1.37 ppm
Evaluation 2: good match TPH Background (dl«s*l rang*): 34 ppm
Evaluation 3: good match TPH Background (C10 - C36) 46 ppm
* Division by 0 = 100 for evaluation.

Evaluation 1 = comparision of total isoprenoids to total resolved altenes minus total isoprenoids. A good match is indicated by a predominance of iscprenoids.
Evaluation 2 » checks U2, U3. U4. Pristane and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of all isoprenoids ana low C17 relative to Pristane.
Evaluation 3 » comparison of C2S » C27 • C29 » C31 to Pristane * Pfiytane. Good match is indicated by at least 2 X Pristane « Phytane.

0114F036.D A EPHPAHMTH
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Oatafile : J:\GC1 5\DATAW1499\HARTALKN\0114F037,
Acq On : 15 Jan 99 06:28 PM
Sample : K9807115-O21
Misc : F=1 D=1 A=9.65

Method : A_EPHPAH.MTH
Title : Aliphatic Hydrocarbons (nC8 - nC40)
Volume Inj. : 1 .Oul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53
Signal #1 Info : 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Iscprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
1 1) Isopreniod U4
12) Heptadecane
13) Pristane
1 4) Octadecane
1 5) Phytane
16) Nonadecane
17) Eicosane
1 8) Heneicosane
19) Docosane
20) Tricosane
21 ) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentnacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT*1

5.62
6.94
8.04
8.76
9.03
9.93
10.18
10.98
0.00
0.00
13.19
13.77
13.83
0.00
14.95
0.00
0.00
17.97
0.00
19.34
0.00
20.37
0.00
21.23
21.61
21.99
0.00
22.86
0.00
24.00
0.00
0.00
0.00
27.78
0.00
0.00
0.00

RT«

0.00
5.71
6.86
7.70
0.00
8.63
0.00
9.39
0.00
0.00
11.36
11.76
12.00
0.00
13.05
0.00
0.00
0.00
0.00
17.36
0.00
18.70
0.00
19.68
20.09
20.48
0.00
21.16
0.00
21.77
0.00
0.00
0.00
23.09
0.00
0.00
0.00

Resptfl

225
,387
800

6685
459

9529
1666

10815
0
0

16369
4233

32925
0

27140
0
0

5571
0

5678
0

14861
0

27143
8605

27543
0

27230
0

8007
0
0
0

4779
0
0
0

Resp#2

0
513
601

4901
0

7429
0

9952
0
0

14313
"2645
32566

0
24964

0
0
0
0

4776
0

9412
0

18377
4478

27913
0

23267
0

14180
0
0
0

6240
0
0
0

.D Vial: 28
Operator LLANDAUER

Inst: GC15

F=Final Volume (mls)= 1
D=Dilution Factor= 1

A=Amount Extracted (g or mL)= 9.65
Conversion Factor=(F-D)/A= 0.10363

Matrix= Sail

Solution
Conc.#1

0.07
0.14
0.30
Z49
0.16
3.32
0.57
3.69
0.00
0.00
5.53
1.45
11.50
0.00
9.70
0.00
0.00
1.97
0.00
1.91
0.00
4.86
0.00
8.87
Z68
8.96
0.00
9.15
0.00
2.74
0.00
0.00
0.00
1.66
0.00
0.00
0.00

Solution
Conc#2

0.00
0.19
0.21
1.74
0.00
2.60
0.00
3.34
0.00
0.00
4.75
0.93
10.74
0.00
8.58
0.00
0.00
0.00
0.00
1.65
0.00
3.17
0.00
6.22
1.44
9.40
0.00
8.14
0.00
5.11
0.00
0.00
0.00
2.32
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS fTIJ:

71HTRA-T1):

Original
Conc.#1

0.01
0.01
0.03
0.26
0.02
O.34
0.06
0.38
0.00
0.00
0.57
0.15
1.19
0.00
1.01
0.00
0.00
0.20
0.00
0.20
0.00
0.50
0.00
0.92
0.28
0.93
0.00
0.95
0.00
0.28
0.00
0.00
0.00
0.17
0.00
0.00
0.00

8.17

3.75
o.as

Original
Conc.*2

0.00
0.02
0.02
0.18
0.00
0.27
0.00
0.35
0.00
0.00
0.49
0.10
1.11
0.00
0.89
0.00
0.00
0.00
0.00
0.17
0.00
0.33
0.00
0.64
0.15
0.97
0.00
0.84
0.00
0.53
0.00
0.00
0.00
0.24
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm -
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm •
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Evaluation 1:
Evaluation 2:
Evaluation 3:

Division by 0 =

biased by background
good match
biased by background

100 for evaluation.

Reported
Value

IConc. #11

0.00
0.01
0.03
0.26 .
0.00
0,34 ,
0.00
0.38
0.00
0.00 . ,
0.57
0.15
1.19
0.00 •'
1.01
0.00
0.00
0.00 '
0.0"—v
0.2
0.00
0.50 '
0.00
0.92
0.28
0.93
0.00
0.95
0.00
0.28
0.00
0.00
0.00
0.17
0.00
0.00
o.oo '•

C23-C31 Oddx: 13 ppm
TPH Background (dl*i*l rang*}: 82 pom

TPH Background (C10 - C36) 112 ppm

Evaluation 1 = compansion of total isoprenoids to total resotved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks UZ U3. UM. Pristane and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of all isoprenoids and low C17 relative to Pristane.
Evaluation 3 = comparison of C25 * C27 • C29 • C31 to Pristana • Phytane. Good match is indicated by at least 2 X Pristane • Phytane.
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Datafile J:\GC15\DATA\011499\HARTALKN\0114FQ38.D Vial: 29
Acq On 15 Jan 99 07:10 PM Operator LL*NDAUER
Sample K981 222-LCS AIJPH site specific dsl Inst : GC1 5
Misc F=4 D=1 A=20

F=Rnal Volume (mls)= 4
Method : A_EPHPAH.MTH D=Dilution Factor= 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 20
Volume Inj. : 1 .Oul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.2
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info : 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenord U1
5) Tridecane
6) Isoprenoid U2
7) Telradecane
8) Isoprenoid U3
9) Pentadecane

10)Hexadecane
11)lsopreniodU4
12)Heptadecane
13) Pristane
1 4) Octadecane
15)Phytane
16) Nonadecane
17) Eicosane
1 8) Heneicosane
1 9) Docosane
20) Triccsane
21).Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31 ) Tetratriacontane
32) Pentatriacontane
33) HeocatnacontanG
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

5.59
6.95
0.00
8.76
9.03
9.93

10.18
10.98
0.00
0.00

13.19
0.00

13.83
0.00

14.95
0.00
0.00

17.96
0.00
0.00
0.00
20.36
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
25.59
0.00
0.00
0.00
0.00
0.00

RT«

0.00
5.67
6.86
7.70
0.00
8.63
0.00
9.39
0.00
0.00

11.36
0.00

1Z01
0.00

13.05
0.00
0.00

15.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

22.31
0.00
0.00
0.00
0.00
0.00

Respffl

328
1110

0
14500

767
17544
3372

16519
0
0

21053
0

36585
0

23491
0
0

1302
0
0
0

999
0
0
0
0
0
0
0
0
0

1615
0
0
0
0
0

Resp#2

0
2769
4104

11618
0

13208
0

15921
0
0

17675
0

31738
0

21512
0
0

2534
0
0
0
0
0
0
0
0
0
0
0
0
0

2688
0
0
0
0
0

Solution
Conc.*1

0.11
0.39
0.00
5.40
0.27
6.11
1.15
5.64
0.00
0.00
7.11
0.00

12.77
0.00
8.40
0.00
0.00
0.46
0.00
0.00
0.00
0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
037
0.00
0.00
0.00
0.00
0.00

Solution
Conc#2

0.00
1.04
1.43
4.11
0.00
4.63
0.00
5.34
0.00
0.00
5.87
0.00

10.47
0.00
7.39
0.00
0.00
0.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.97
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (TI):

TI/(TRA-TI]:

Original
Concjfl

0.02
0.08
0.00
1.08
0.05
1.22
0.23
1.13
0.00
0.00
1.42
0.00
Z55
0.00
1.68
0.00
0.00
0.09
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.00
0.00

9.36
9.08

32.43

Original
Conc.#2

0.00
-0.21
0.29
0.82
0.00
0.93
0.00
1.07
0.00
0.00
1.17
0.00
2.09
0.00
1.48
0.00
0.00
0.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
0.00
0.00
0.19
0.00
0.00
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

fConc. <fll

O.CO
0.08
0.00
1.08
0.00
1.22
0.00
1.13
0.00
0.00
1.42
0.00
2.55
0.00
1.68
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.00
0.00

C2S-C31 Oddi: ' Oppm
TPH Background (dUx*l rang*): 0 ppm

TPH Background (C10-C36) Oppm

Evaluation 1: good match
Evaluation 2: good match
Evaluation 3: good match

* Division by 0 * 100 for evaluation.
Evaluation 1 = comparison of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U2. U3. U4. Pnstane and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of all isoprenoids and low C17 relative to Pristane.

i 3 = comparison of C25 » C27 » C29 * C31 to Pristana • Pnytane. Good match «indicated by at least 2 X Pnstane * Phytane.

0114F038.D A_EPHPAHMTH
Pijel

POPA0007717
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Datafile : J:\GC15\DATAV011499\HARTALKN\0114F007.D Vial: 8
Acq On : 14 Jan 99 08:42 PM Operator LUWDAUER
Sample : K98071 69-001 Inst: GC15
Misc : F=1 0=1 A=13.8

F=Final Volume (mls)= 1
Method : A_EPHPAH.MTH D=0ilution Factors 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or ml_)= 1 3.8
Volume !nj. 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.07246
Signal #1 Phase RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13)Pristane
1 4) Octadecane
15) Phytane
1 6} Nonadecane
17) Eicosane
13) Heneicosane
19)0ocosane
20) Tricosane
21)Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Ootriacontane
30} Tritnacontane
31) Tetratriacontane
32) Pentatfiacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

5.60
6.94
8.04
8.76
9.04
9.93
10.21
10.97
11.44
12.63
13.19
13.77
13.83
14.85
14.95
0.00
0.00
17.96
0.00
19.33
19.95
20.37
20.89
21.22
0.00
21.99
0.00
22.86
0.00
0.00
24.81
0.00
0.00
0.00
0.00
0.00
0.00

RT»2

4.24
5.72
6.86
7.70
7.84
8.63
8.71
9.40
9.64
10.71
11.36
11.76
12.00
1Z76
13.05
0.00
14.59
0.00
16.43
0.00
0.00
18.68
0.00
19.68
0.00
20.47
0.00

21.16
0.00
0.00
0.00
0.00
0.00
23.09
0.00
0.00
0.00

Resp#l

518
624
927

2148
417

3338
3286
4592
2483
4935
8652
2582

17096
3183

20390
0
0

4656
0

1676
4497
7136
4998

14683
0

8718
0

5835
0
0

4070
0
0
0
0
0
0

Resp#2

327
874

1041
1015
425

2707
3932
5874
1407
5418

-7667
2302

17345
3925

12915
0

280455
0

8762
0
0

8817
0

10235
0

8435
0

8210
0
0
0
0
0

3273
0
0
0

Solution
Conc.#1

0.17
0.22
0.35
0.80
0.15
1.16
1.12
1.57
0.85
1.67
Z92
0.89
5.97
1.08
7.29
0.00
0.00
1.65
0.00
0.56
1.43
2.33
1.64
4.80
0.00
Z84
0.00
1.96
0.00
0.00
1.37
0.00
0.00
0.00
0.00
0.00
0.00

Solution
ConoW

0.12
o:33
0.36
0.36
0.15
0.95
1.32
157
0.48
1.80
2.55
0.81
5.72
1.34
4.44
0.00
96.04
0.00
3.01
0.00
0.00
2.97
0.00
3.46
0.00
Z84
0.00
2.87
0.00
0.00
0.00
0.00
0.00
1.21
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (TI):

TtffTRA-TI):

Original
ConcJtt

0.01
0.02
0.03
0.06
0.01
0.08
0.08
0.11
0.06
0.12
0.21
0.06
0.43
0.08
0.53
0.00
0.00
0.12
0.00
0.04
0.10
0.17
0.12
0.35
0.00
0.21
0.00
0.14
0.00
0.00
0.10
0.00
0.00
0.00
0.00
0.00
0.00

2.76
1.42
1.06

Original
Conc.JW

0.01
0.02
0.03
0.03
0.01
0.07
0.10
0.14
0.03
0.13
0.18
0.06
0.41
0.10
0.32
0.00
6.96
0.00
0.22
0.00
0.00
0.21
0.00
0.25
0.00
0.21
0.00
0.21
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

. t—'.

0.01
0.02
0.03
0.06
0.01
0.08
0.08
0.11
0.06
0.12
0.21
0.06
0.43
0.08
0.53
0.00
0.00

o.c
O.OU
0.00 ^
0.17
0.00
0.35
0.00 r~'
0.21
0.00
0.14 ^
o.oo '*~N

0.00
0.00
0.00 . .—
0.00
0.00 .
0.00
0.00 -<-^
0.00

Evaluation 1:
Evaluation 2:
Evaluation 3:

* Division by 0 =

biased by background
Qood match
biased by background

100 for evaluation.

C23-C31 Odds:
TPH Background (dlisd rang*):

TPH Background (C10 - C36)

0.87 ppm
22 ppm
29 ppm

Evaluation 1 » comparision of total isoprenoids to total resolved altanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U2, U3. U4. Prtstarie and Phytane; comparison of C17 to Pristane. A good match is indicated by presence of afl isoprenoids and low C17 relative to Pristane.
Evaluation 3 * comparison of C2S • C27 * C29 <• C31 to Pristane * Phytane. Good match 'a indicated by at least 2 X Pnstane •*• Phytane.

POPA0007718
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Datafile J:\GC15ADATA\011499\HARTALKNVJ114F008.D Vial: 9
Acq On 14 Jan 99 09:24 PM • Operator LLANDAUER
Sample K98071 69-002 Inst : GC15
Misc F=2 D=1 A=1Z2

F=Final Volume (mls)= 2
Method : A_EPHPAH.MTH D=DiIution Factor= 1
Title : Aliphatic Hydrocarbons (nCS - nC40) A=Amount Extracted (g or ml_)= 12.2
Volume Inj. : 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.16393
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 . Matrtx= Soil
Signal #1 Info : 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

1 0) Hexadecane
11)lsopreniodU4
12) Hepladecane
13) Pristane
1 4) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19} Docosane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Ootnacontane
30) Tritriacontane
31) Tetratnacontane
32) Pentauiaeontane
33) Hexatriaconlane
34) Heptatriacorttane
35) Octatriacontane
36} Nonatriacontane
37) Tetracontane

RT#1

5.62
6.94
8.04
8.76
9.04
9.93
10.18
10.98
0.00
1Z63
13.19
13.83
13.83
0.00
14.95
0.00
0.00
17.96
0.00
C.OO
0.00
20.37
0.00
21.22
0.00
21.99
0.00
22.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RT»2

0.00
5.71
6.86
7.70
0.00
8.63
8.71
9.40
0.00
10.71
11.36
0.00
12.00
0.00
13.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
19.68
0.00
0.00
0.00

21.16
0.00
0.00
0.00

22.31
0.00
0.00
0.00
0.00
0.00

Resp#1

235
575
768

4890
547

9038
1344

11753
0

2777
18105
34123
34123

0
33219

0
0

4786
0
0
0

7544
0

14151
0

9444
0

4741
0
0
0
0
0
0
0
0
0

Resp#2

0
360
879

2771
0

7176
2063

11039
0

3861
16873

0
35074

0
28068

0
0
0
0
0
0
0
0

9858
0
0
0

5659
0
0
0

11503
0
0
0
0
0

Solution
Conc.#1

0.08
0.20
0.29
1.82
0.19
3.17
0.46
4.01
0.00
0.94
6.12
11.71
11.92
0.00
11.87
0.00
0.00
1.69
0.00
0.00
0.00
Z47
0.00
4.53
0.00
3.07
0.00
1.59
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Solution
Conc*2

0.00
0.13
0.31
0.98
0.00
2.51
0.69
3.70
0.00
1.28
5.60
0.00
11.57
0.00
9.64
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
3.34
0.00
0.00
0.00
1.98
0.00
0.00
0.00
4.16
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (TI):

T1/{TRA-TI):

Original
Conc.#1

0.01
0.03
0.05
0.30
0.03
0.52
0.08
0.66
0.00
0.15
1.00
1.92
1.95
0.00
1.95
0.00
0.00
0.28
0.00
0.00
0.00
0.40
0.00
0.76
0.00
0.50
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

7.71
6.38
4.80

Original
Conc.#2

0.00
0.02
0.05
0.16
0.00
0.41
0.11
0.61
0.00
0.21
0.92
0.00
1.90
0.00
1.58
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.32
0.00
0.00
0.00
0.68
0.00
0.00
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pom
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Evaluation 1:
Evaluation 2:
Evaluation 3:

* Division by 0 =

good match
good match
good match

100 for evaluation.

Reported
Value

(Cone. 311

0.00
0.03
O.C5
0.30
0.00
Q'.S2
0.08
0.66
0.00
0.15
1.00
0.00
1.95
0.00
1.S5
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.76
0.00
0.00
0.00
0.26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C2S-C31 Odds: 1.02 ppm
TPH Background (dl*Ml range): 25 ppm

TPH Background (C10 - C36) 34 ppm

Evaluation 1 = comparision of total isoprenoids to total reserved afkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
» checks U2. U3. LM. Pnstane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence of an isoprenoids and tow C17 relative to Pristane.
= comparison of C25 » C27 » C29 « C31 to Pristane » Phytane. Good match is indicated by at least 2 X Pristane » Phytane.

POPA0007719
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Datafile : J:\GC15\DATA\011499\HARTALKN\0114F009.D Viah 10
Acq On : 14 Jan 99 10:06 PM Operator LLANOAUER
Sample : K9807169-O03 |nst : GC15
Misc : F=1 D=1 A=8.6

F=Final Volume (mls)= 1
Method : A_EPHPAH.MTH D=DPution Factor= 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 8.6
Volume Inj. 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=<F*D)/A= 0.11628
Signal #1 Phase RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info 0.53

Solution Solution
Compound

Target Compounds

1) Oecane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradeeane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Hepladecane
13) Pristane
1 4) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
1 8) Heneicosane
19} Docosane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratnacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

5.62
6.94
8.04
8.76
9.04
9.93

10.22
10.98
11.44
12.63
0.00

13.77
13.83
14.85
14.94
0.00

17.02
17.96
0.00

19.33
19.95
20.37
20.81
21.22
0.00

21.99
0.00
22.86
0.00
24.00
24.81
0.00
0.00
0.00
0.00
0.00
0.00

RT#2

4.24
5.72
6.86
7.71
7.84
8.63
8.71
9.35
9.64

10.71
0.00

11.76
12.01
1Z76
13.05
13.74
0.00
0.00

16.43
17.36
0.00

18.69
0.00

19.68
0.00
20.47
0.00

21.16
0.00

21.77
0.00
0.00
0.00
23.09
0.00
0.00
0.00

Resp#1

394
497
963
335
402
466

3987
667

2443
4582

0
3315
1418
3172
967

0
1706
3026

0
4734
3244

14604
4958

26427
0

27918
0

20454
0

4739
4545

0
0
0
0
0
0

RespJtt

321
723

1310
233
952
600

5440
1286
2185
5012

- 0
3235
1461
4255

844
2900

0
0

6861
4065

0
15627

0
25624

0
27503

0
18027

0
5225

0
0
0

4916
0
0
0

Conc.]*1 ConcJH

0.13
0.17
0.36
0.12
0.14
0.16
1.36
0.23
0.84
1.55
0.00
1.14
0.50
1.08
0.35
0.00
0.57
1.07
0.00
1.60
1.03
4.78
1.63
8.64
0.00
9.08
0.00
6.87
0.00
1.62
1.53
0.00
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES

0.12
0.27
0.46
0.08
0.33
0.21
1.82
0.43
0.74
1.66
0.00
1.13
0.48
1.45
0.29
0.99
0.00
0.00
2.36
1.41
0.00
5.26
0.00
8.67
0.00
9.26
0.00
6.31
0.00
1.88
0.00
0.00
0.00
1.82
0.00
0.00
0.00

(TRA):
Total ISOPRENOIDS (Tl):

Tl/fTRA-TJ):

Original
Conc.l*1

0.02
0.02
0.04
0.01
0.02
0.02
0.16
0.03
0.10
0.18
0.00
0.13
0.06
0.13
0.04
0.00
0.07
0.12
0.00
0.19
0.12
0.56
0.19
1.00
0.00
1.06
0.00
0.80
0.00
0.19
0.18
0.00
0.00
0.00
0.00
0.00
0.00

4.76
0.16
0.03

Original
ConcJtt.

0.01
0.03
0.05
0.01
0.04
0.02
0.21
0.05
0.09
0.19
0.00
0.13
0.06
0.17
0.03
0.11
0.00
0.00
0.27
0.16
Q.OO
0.61
0.00
1.01
0.00
1.08
0.00
0.73
0.00
0.22
0.00
0.00
0.00
0.21
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pom
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

(Conc.«m

0.02
0.02 r

0.04
0.01
0.02
0.02 '
0.1S
0.03
0.10
0.18
0.00
0.13
0.06
0.13
0.04
0.00
0.00 i
0.00,-v
0.00
0.19
0.00
0.56
0.00
1.00
0.00
1.06
0.00
0.60
0.00
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Evaluation 1: biased by background C2S-C31 Odds: 3.42 ppm
Evaluation 2: suspect tatse positive TPH Background (dl««l range): 85 ppm
Evaluation 3: biased by background TPH Background (C10-C36) 116 ppm

Division by 0 = 100 for evaluation.
Evaluation 1 = comparison of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a pieUominance of isoprenoids.
Evaluation 2 = checks U2, U3, IM. Pnstane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence of all isoprenoids and low C17 relative to Pristane
Evaluation 3 = comparison of CIS » C27 - C29 * C31 to Pristane » Phytane. Good match is indicated by at least 2 X Pristane • Phytane.

POPA0007720
0114F009J3 A_EPHPAHMTH

Page I

00269



I
I
I
I
I
I
I
I
I

Datafile
Acq On
Sample
Wise

J:\GC15\DATAV011499\HARTALKNVJ114F010.D
14 Jan 99 10:47PM
K9807169-O04
F=1 0=1 A=8.9

Method : A_EPHPAH.MTH
Title : Aliphatic Hydrocarbons (nC8 - nC40)
Volume Inj. 1.0ul Signal 32 Phase : RTx-200
Signal #1 Phase RTx-5 Signal #2 Info : 0.53
Signal #1 Info 0.53

Resp#1 Resp#2

Vial: 11
Operator LLANDAUER

Inst: GC15

F=Final Volume (mls)= 1
D=DiIution Factor= 1

A=Amount Extracted (g or mL)= 8.9
Conversion Factor=(F'D)/A= 0.11236

Matrix= Soil

Solution Solution Original Original
Conc.#1 Conc#2 ConcJ*1 Conc.#2 Units

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
18) Henefcosane
k9) Docosane
™0) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Oetacosane
26) Nonacosane
27) Tn'acontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

5.62
6.94
8.04
8.76
9.04
9.93
10.21
10.98
11.44
12.63
13.19
13.77
13.83
14.85
14.94
0.00
0.00
17.96
0.00
19.34
19.96
20.37
20.81
21.23
0.00

21.99
0.00
22.86
0.00
23.99
24.82
0.00
0.00
0.00
0.00
0.00
0.00

4.25
5.72
6.86
7.71
7.84
8.63
8.71
9.35
9.64
10.71
11.37
11.76
12.01
12.76
13.05
13.74
0.00
0.00
16.43
17.36
0.00
18.70
0.00

19.68
0.00
20.48
0.00

21.16
0.00
21.77
0.00
0.00
0.00
23.09
0.00
0.00
0.00

300
510
764
349
431
587

4019
886

2626
4553
922

4134
2288
3658
1561

0
0

4054
0

6062
2877

19649
5892

38213
0

41838
0

33167
0

9008
6856

0
0
0
0
0
0

284
683

1460
265
955
670

5202
1239
2530
5567

- 557
3960
2889
4864
1985
3389

0
0

8541
5396

0
19657

0
34760

0
41138

0
28064

0
10922

0
0
0

8035
0
0
0

0.10
0.18
0.28
0.13
0.15
0.20
1.37
0.30
0.90
1.54
0.31
1.42
0.80
1.24
0.56
0.00
0.00
1.44
0.00
2.04
0.92
6.43
1.94
12.49
0.00
13.61
0.00
11.14
0.00
3.09
2.30
0.00
0.00
0.00
0.00
0.00
0.00

0.10
0.26
0.51
0.09
0.33
0.23
1.74
0.42
0.86
1.85
0.19
1.39
0.95
1.66
0.68
1.15
0.00
0.00
Z94
1.87
0.00
6.61
0.00
11.76
0.00
13.85
0.00
9.82
0.00
3.94
0.00
0.00
0.00
Z98
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS (Tl):

TV{TRA-TI}:

0.01
0.02
0.03
0.01
0.02
0.02
0.15
0.03
0.10
0.17
0.04
0.16
0.09
0.14
0.06
0.00
0.00
0.16
0.00
0.23
0.10
0.72
0.22
1.40
0.00
1.53
0.00
1.25
0.00
0.35
0.26
0.00
0.00
0.00
0.00
0.00
0.00

6. S3

0.25
0.04

0.01
0.03
0.06
0.01
0.04
0.03
0.20
0.05
0.10
0.21
0.02
0.16
0.11
0.19
0.08
0.13
0.00
0.00
0.33
0.21
0.00
0.74
0.00
1.32
0.00
1.56
0.00
1.10
0.00
0.44
0.00
0.00
0.00
0.34
0.00
0.00
0.00

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Evaluation 1 :
Evaluation 2:
Evaluation 3:

* Division by 0

biased by background
suspect false positive
biased by background

100 for evaluation.

Reported
Value

fConc.«fH

0.01
0.02
0.03
0.01
0.02
0.02
0.15
0.03
0.10
0.17
0.04
0.15
0.09
0.14
0.06
0.00
0.00
0.00
0.00
0.23
0.00
0.72
0.00
1.40
0.00
1.53
0.00
135
0.00
0.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00

G2SC31 Odds: 4.9 ppm
TPH Background (dl*s*l rang*): 122 ppm

TPH Background (C10 - C36) 1GS ppm

Evaluation 1 = comparision of total isoprenoids to total resolved aDtanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
I 2 = checks U2. LO. U4. Pnstane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence of all jsoprenoida and lowC17 rebflve to Pristane.

aluaiion 3 =• comparison of C25 • C27 » C29 • C31 to Pnstane * Phytane. Good match "a indicated by at least 2 X Pnstarm * Phytane.

0114F010.D A_EPHPAHMTH
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Datafile J:\GC15\DATA\011499\HARTALKNYJ114F011.D Vial: 12
Acq On 1 4 Jan 99 11:29 PM Operator LUWDAUER
Sample K98071 69-005 Inst: GC15
Wise F=1 0=1 A=9.3

F=Final Volume (mls}= 1
Method A_EPHPAH.MTH D=Dilution Factor= 1
Title Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (g or mL)= 9.3
Volume Inj. :1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F'D)/A= 0.10753
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53 Matrix= Soil
Signal #1 Info : 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradeeane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11)lsopreniodU4
12) Heptadecane
13) Pnstane
14) Octadecane
15) Phytane
1 6) Nonadecane
17) Eicosane
1 8) Heneicosane
19) Doccsane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT*1

5.61
6.94
8.04
8.74
9.04
9.93
10.22
10.98
11.44
1Z63
13.19
13.77
13.83
14.85
14.94
0.00

17.02
17.96
0.00

19.34
19.95
20.37
20.89
21.22
0.00

21.99
0.00
2Z86
0.00
24.00
24.82
0.00
0.00
0.00
0.00
0.00
0.00

RT«

4.25
5.72
6.86
7.71
7.84
8.63
8.71
9.35
9.64
10.71
11.37
11.76
12.01
1Z76
13.05
13.74
0.00
0.00

16.43
17.37
0.00
18.70
0.00

19.68
0.00

20.47
0.00

21.16
0.00

21.77
0.00
0.00
0.00
23.09
0.00
0.00
0.00

Resp#1

322
593
947
359
475
704

3644
956

2287
4108
895

3729
2241
3501
1680

0
2018
3779

0
436O
4472

17555
4497

34276
0

37936
0

30753
0

7770
5429

0
0
0
0
0
0

Resp#2

234
683

1392
290
545
694

5134
1133
2393
4827

' 1000
3664
2841
4337
2086
2881

0 .
0

8397
3463

0
17399

0
31404

0
36702

0
25956

0
7238

0
0
0

6086
0
0
0

Solution
Conttfl

0.11
0.21
0.35
0.13
0.17
0.25
1.24
0.33
0.79
1.39
0.30
1.28
0.78
1.19
0.60
0.00
0.68
1.34
0.00
1.47
1.42
5.74
1.48

11.21
0.00
12.34
0.00

10.33
0.00
2.66
1.82
0.00
0.00
0.00
0.00
0.00
0.00

Solution
Conc#2

0.09
0.26
0.49
0.10
0.19
0.24
1.72
0.38
0.81
1.60
0.33
1.28
0.94
1.48
0.72
0.98
0.00
0.00
Z89
1.20
0.00
5.85
0.00
10.62
0.00

12.36
0.00
9.08
0.00
2.61
0.00
0.00
0.00
Z26
0.00
0.00
0.00

Total Resolved ALKANES fTRA):
Total ISOPRENOIDS fjl):

TiWTRA-TI):

Original
ConcJ*1

0.01
0.02
0.04
0.01
0.02
0.03
0.13
0.04
0.08
0.15
0.03
0.14
0.08
0.13
0.06
0.00
0.07
0.14
0.00
0.16
0.15
0.62
0.16
1.21
0.00
1.33
0.00
1.11
0.00
023
030
0.00
0.00
0.00
0.00
0.00
0.00

5.69

0.25
0.05

Original
Conc.#2

0.01
0.03
0.05
0.01
0.02
0.03
0.19
0.04
0.09
0.17
0.04
0.14
0.10
0.16
0.08
0.11
0.00
0.00
0.31
0.13
0.00
0.63
0.00
1.14
0.00
1.33
0.00
0.98
0.00
0.28
0.00
0.00
0.00
0.24
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pom
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

0.01
0.02
0.04
0.01
0-02
0.03
0.13
0.04
0.08

0.15
0.03
0.14
0.08
0.13
0.06
0.00
0.00

o.c
0.16
0.00
0.62
0.00

0.00
1.33
0.00
1.11

0.00
029
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C2S-C31 Odds:
TPH Background (dl«3«l rang*):

TPH Background (CIO - C36)

4.27 ppm
106 ppm
1*4 ppm

Evaluation 1: biased by background
Evaluation 2: suspect false positive
Evaluation 3: biased by background
* Division by 0 => 100 for evaluation.

Evaluation 1 = compartsion of tcul 'soprenoids to total reserved atones minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U2. U3, IM. Pristane and Phytane; comparison of C17 to Pristane. A good match a indicated by presence of an isoprenoids and lowC17 relative to Pristane.
Evaluation 3 =* comparison of C2S - C27 » C29 * C31 to Pristane * Phytane. Good match • indicated by at least 2 X Pristane » Phytane.

POPA0007722
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Datafile J:\GC15\DATA\011499\HARTALKN\01 14F012.D
Acq On 15 Jan 99 00:11 AM
Sample K9807169-013
Misc F=10D=1 A=15.8

Method : A_EPHPAH.MTH
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=
Volume Inj. : 1 .Oul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53
Signal #1 Info : 0.53

Vial: 13
Operator LLANOAUER

Inst: GC15

F=Final Volume (mls)= 10
D=Di!ution Factor= 1

Amount Extracted (g or mL)= 15.8
Conversion Factor=(F'D)/A= 0.63291

Matrix= Soil

Solution Solution
Compound

Target Compounds

1) Decane
2) Undecane
3) Oodecane
4) Isoprenoid U1
5) Tridecane •
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11) lsopreniodU4
12) Heptadecane
13) Pristane
1 4) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
1 8) Heneicosane
19) Docosane
EO) Trieosane
21 ) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatnacontane
35) Octatriacontane
36) Nonatriaconfane
37) Tetracontane

RTtfl

0.00
0.00
0.00
0.00
0.00
0.00
0.00
10.99
11.46
12.64
13.20
13.77
13.83
14.85
14.95
0.00
0.00
17.97
0.00
19.34
0.00
20.37
0.00
21.23
0.00
21.99
0.00
22.86
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

RT«

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
10.75
0.00
11.78
12.02
12.78
13.06
0.00
0.00
0.00
0.00
0.00
0.00
18.70
0.00
19.68
0.00
20.48
0.00
21.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Resp#1

0
0
0
0
0
0
0

212
314
447
340
345
850
423
591

0
0

492
0

425
0

1123
0

1660
0

1447
0

1032
0
0
0
0
0
0
0
0
0

Resp#2

0
0
0
0
0
0
0
0
0

396
0

382
907
468
670

0
0
0
0
0
0

837
0

1312
0

1646
0

1045.
0
0
0
0
0
0
0
0
0

Conc.«tt Conc#2

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.11
0.15
0.11
0.12
0.30
0.14
0.21
0.00
0.00
0.17
0.00
0.14
0.00
0.37
0.00
0.54
0.00
0.47
0.00
0.35
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.00
0.13
0.30
0.16
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
0.44
0.00
0.55
0.00
0.37

. 0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Resolved ALKANES (TRA):
Total ISOPRENOIDS fjl):

•n/(TRA-T1):

Original
Conc.#1

O.CO
0.00
O.CO
0.00
0.00
0.00
0.00
0.05
0.07
0.10
0.07
0.07
0.19
0.09
0.13
0.00
0.00
0.11
0.00
0.09
0.00
0.23
0.00
0.34
0.00
0.30
0.00
0.22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.67

0.32
0.24

Original
Conc,«

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.08
0.19
0.10
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.18
0.00
0.28
0.00
0.35
0.00
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
pom
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Evaluation 1:
Evaluation 2:
Evaluation 3:

biased by background
suspect bbe posiOwa

• biased by background

Reported
Value

(Cone. #11

0.00
0.00
0.00
0.00
0.00
o'.oo
0.00
0.00
0.00
0.10
0.00
0.07
0.19
0.09
0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.00
0.34
0.00
0.30
0.00
022
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C2S-C31 Odds: 1.09 ppm
TPH Background (dl*»l rang*): 27 ppm

TPH Background (C10 - CM) 37 ppm
Division by 0 = 100 Tor evaluation.

Evaluation 1 = compansion oflota) isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
aluation 2 = checks LT2. U3. U4. Pristane and Pnytane: comparison of C17 to Pnstane. A flood match is indicated by presence of an isoprenoids and low C17 relative to Pristane
aluation 3 = comparison of C25 • C27 * C29 » C31 to Pristane » Phytana. Good match b indicated by at least 2 X Pristane » Phytane

POPA0007723
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Datafile J:\GC 1 5\DATAV01 1 499\HARTALKN\01 1 4F01 3.O
Acq On 15 Jan 99 00:52 AM
Sample K9807169-016
Misc F=1 D=1 A=9.7

Method : A_EPHPAH.MTH
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=
Volume Inj. : 1 .Oul Signal #2 Phase : RTx-200
Signal #1 Phase : RTx-5 Signal #2 Info : 0.53
Signal HM Info : 0.53

Vial: 14
Operator LLANDAUER

Inst: GC15

F=Final Volume (mls)= 1
D=Dilu6on Factor= 1

Amount Extracted (g or mL)= 9.7
Conversion Factor=(F'D)/A= 0.10309

Matrix= Soil

Solution Solution
Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

10) Hexadecane
11) lsopreniodU4
12) Heptadecane
13) Pristane
14) Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Oocosane
20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
23) Hentriacontane
29) Ootriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT#1

5.62
6.94
8.04
8.74
9.04
9.93
10.21
10.98
11.44
1Z63
13.19
13.77
13.83
14.85
14.94
0.00
0.00
17.96
0.00
19.33
19.95
20.37
20.89
21.22
0.00
21.99
0.00
22.86
0.00
23.99
24.82
0.00
0.00
0.00
0.00
0.00
0.00

RT«

0.00
5.72
6.86
7.71
7.84
8.63
8.71
9.35
9.64
10.71
11.37
11.76
12.01
1Z77
13.05
13.74
0.00
0.00
16.43
17.37
0.00

18.69
0.00
19.68
0.00
20.47
0.00

21.16
0.00
21.77
0.00
0.00
0.00
23.09
0.00
0.00
0.00

Resp#1

303
600
871
595
370
945

3192
1185
2005
3940
1582
3116
3269
3112
2841

0
0

3984
0

3613
4933

14763
4825

27327
0

28990
0

23224
0

5487
7531

0
0
0
0
0
0

Resp#2

0
- 693
1105
369
430
496

4536
1179
1980
5080

- 1315
3271
4303
3995
3089
2362

0
0

8014
3257

0
15208

0
25525

0
29375

0
20851

0
8829

0
0
0

6725
0
0
0

ConcJtt Cone#2

0.10
0.21
0.32
0.22
0.13
0.33
1.09
0.40
0.69
1.33
0.53
1.07
1.14
1.06
1.02
0.00
0.00
1.41
0.00
1.22
1.57
4.83
1.59
8.93
0.00
9.43
0.00
7.80
0.00
1.88
2.53
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.26
0.39
0.13
0.15
0.17
1.52
0.40
0.67
1.69
0.44
1.15
1.42
1.36
1.06
0.80
0.00
0.00
2.76
1.13
0.00
5.12
0.00
8.64
0.00
9.89
0.00
7.30
0.00
3.18
0.00
0.00
0.00
Z50
0.00
0.00
0.00

Total Resolved ALKANES fTRA):
Total ISOPRENOIDS rjl):

TU(TRA.TI):

Original
ConcJtt

0.01
0.02
0.03
0.02
0.01
0.03
0.11
0.04
0.07
0.14
0.06
0.11
0.12
0.11
0.10
0.00
0.00
0.15
0.00
0.13
0.16
0.50
0.16
0.92
0.00
0.97
0.00
0.80
0.00
0.19
0.26
0.00
0.00
0.00
0.00
0.00
0.00

4.48

0.37

0.09

Original
ConcJ*2

0.00
0.03
0.04
0.01
0.02
0.02
0.16
0.04
0.07
0.17
0.05
0.12
0.15
0.14
0.11
0.08
0.00
0.00
0.28
0.12
0.00
0.53
0.00
0.89
0.00
1.02
0.00
0.75
0.00
0.33
0.00
0.00
0.00
0.26
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

r\.

Reported
Value

IConc.<m

0.00
0.02 '"
0.03
0.02
0.01
0.03 ' "
0.11
0.04
0.07
0.14 "'
0.06
0.11
0.12 .,
0.11
0.10
0.00
0.00 .,
0.00
o.oc
0.13
0.00 ,
0.50
0.00
0.92
0.00 '
0.97
0.00
0.80
0.00
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Evaluation 1: biased by background C25-C31 Odds: 3.19 ppm
Evaluation 2: suspect raise positive TPH Background (dl««l range): 73 ppm
Evaluation 3: biased by background TPH Background (C10 - C36) 108 ppm

Division by 0 = 100 for evaluation.
Evaluation 1 = comparision of total isoprenoids to total reserved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
Evaluation 2 = checks U2. LO, U4. Pristane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence of all isoprenoids and low C17 relative to Pristane.
Evaluation 3 = comparison of C25 « C27 » C29 •» C31 to Pristane » Phytane. Good match a indicated by at least 2 X Pnstane • Phytane.

POPA0007724
Pijel

00273



I

•I

I

I
I
I
I
I
I
I
I

Datafile J:\GC15\DATAVD11499\HARTALKM0114F014.D Vial: 15
Acq On 1 5 Jan 99 01 :34 AM Operator LLANDAUER
Sample K9807169-017 Inst : GC15
Misc F=1 0=1 A=10.7

F=Rnal Volume (mls)= 1
Method : A_EPHPAH.MTH D=Dflution Factor= 1
Title : Aliphatic Hydrocarbons (nC8 - nC40) A=Amount Extracted (3 or mL)= 1 0.7
Volume Inj. 1.0ul Signal #2 Phase : RTx-200 Conversion Factor=(F*D)/A= 0.09346
Signal #1 Phase RTx-5 Signal #2 Info : 0.53 Matrix3 Soil
Signal #1 Info 0.53

Compound

Target Compounds

1) Decane
2) Undecane
3) Dodecane
4) Isoprenoid U1
5) Tridecane
6) Isoprenoid U2
7) Tetradecane
8) Isoprenoid U3
9) Pentadecane

• 10) Hexadecane
11)lsopreniodU4
12)Heptadecane
13) Pristane
14)Octadecane
15) Phytane
16) Nonadecane
17) Eicosane
18) Heneicosane
19) Docosane

I 20) Tricosane
21) Tetracosane
22) Pentacosane
23) Hexacosane
24) Heptacosane
25) Octacosane
26) Nonacosane
27) Triacontane
28) Hentriacontane
29) Dotriacontane
30) Tritriacontane
31) Tetratriacontane
32) Pentatriacontane
33) Hexatriacontane
34) Heptatriacontane
35) Octatriacontane
36) Nonatriacontane
37) Tetracontane

RT*1

0.00
6.94
8.04
8.74
9.04
9.93

10.21
10.98
11.44
1Z63
13.19
13.77
13.83
14.85
14.94
0.00

17.02
17.96
0.00

19.33
19.95
20.37
20.89
21.22
0.00

21.99
0.00
22.86
0.00
0.00

24.81
0.00
0.00
0.00
0.00
0.00
0.00

RT«

0.00
5.72
6.86
7.70
7.84
8.63
8.71
9.35
9.64

10.71
11.37
11.76
12,01
12,76
13.05
13.73
0.00
0.00
0.00

17.36
0,00
18.69
0.00

19.68
0.00
20.47
0.00

21.16
0.00

21.77
0.00
0.00
0.00
23.09
0.00
0.00
0.00

Resp#1

0
693

1001
404
504

1020
3689
1228
2299
4330
1704
4740
4097
4494
3O63

0
2147
4711

0
3542
4662

12621
4487

23779
0

23918
0

20998
0
0

4717
0
0
0
0
0
0

Resp*2

0
815

1397
390
581
843

5235
875

2357
5142

- 1822
4260
4996
5196
3811
4642

0
0
0

3420
.0

12810
0

23293
0

23217
0

18167
0

5834
0
0
0

6023
0
0
0

Solution
Cone.#1

0.00
0.24
0.37
0.15
0.18
0.36
1.26
0.42
0.79
1.46
0.58
1.63
1.43
1.52
1.09
0.00
0.72
1.67
0.00
1.19
1.48
4.13
1.47
7.77
0.00
7.78
0.00
7.06
0.00
0.00
1.58
0.00
0.00
0.00
0.00
0.00
0.00

Solution
Conc#2

0.00
0.30
0.49
0.14
0.20
0.30
1.76
0.29
0.80
1.71
0.61
1.49
1.65
1.77
1.31
1.58
0.00
0.00
0.00
1.18
0.00
4.31
0.00
7.88
0.00
7.82
0.00
6.36
0.00
2.10
0.00
0.00
0.00
2.24
0.00
0.00
0.00

Total Resolved ALKANES fTRA):
Total ISOPRENOIDS (TI):

TI/{TRA-TT):

Original
Conc.tfl

0.00
0.02
0.03
0.01
0.02
0.03
0.12
0.04
0.07
0.14
0.05
0.15
0.13
0.14
0.10
0.00
0.07
0.16
0.00
0.11
0.14
0.39
0.14
0.73
0.00
0.73
0.00
0.66
0.00
0.00
0.15
0.00
o.oo"
0.00
0.00
0.00
0.00

3.67
0.36
0.11

Original
Conc.#2

0.00
0.03
0.05
0.01
0.02
0.03
0.16
0.03
0.07
0.16
0.06
0.14
0.15
0.17
0.12
0.15
0.00
0.00
0.00
0.11
0.00
0.40
0.00
0.74
0.00
0.73
0.00
0.59
0.00
0.20
0.00
0.00
0.00
0.21
0.00
0.00
0.00

Units

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm
ppm

Reported
Value

(Cone.ffll

0.00
0.02
0.03
0.01
0.02
0.03
0.12
0.04
0.07
0.14
0.05
0.15
0.13
0.14
0.10
0.00
0.00
0.00
0.00
0.11
0.00
0.39
0.00
0.73
0.00
0.73
0.00
0.65
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

C23-C31 Odds:
TPH Background (dknl rang*):

TPH Background (C10 . C36)

2.51 pom
62 ppm
85 ppm

Evaluation 1: biased by background
Evaluation 2: suspect false positive
Evaluation 3: biased by background
' Division by 0-100 for evaluation.

Evaluation 1 = comparision of total isoprenoids to total resolved alkanes minus total isoprenoids. A good match is indicated by a predominance of isoprenoids.
•valuation 2 = checks U2. U3. U4. Pristane and Phytane: comparison of C17 to Pristane. A good match is indicated by presence of ail isoprenoids and tow C17 relative to Pristane.

3 » comparison of C25»C27 * C29 « C31 to Pristan* » Phytane. Good match it indicated by at least 2 X Pristane * Phytane.
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Polynuclear Aromatic Hydrocarbons

HC-S-0!
K9807097-031

Analyte
Naphthalene
2-MethylnaphthaIene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene .
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorencs
Dibenzothiophene
C1 -Dibcnzothiophenes
C2-Dibenzothiophenes
C3-Diben2othiophenes
Phenanthrene
Anthracene
C 1-Pbenanthrenes/Anthrace
C2-Pbenanthrenes/Anthrace
C3-Pbenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C1 -Fluoranthcnes/Pyrenes
Benz(a)anthracenc
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranth.ene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenz(a.b.)anthraccne
Benzo(gFh,i)perylene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MKL

30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000
30000

Approved By:
IS44AU1393

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23798
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

1/11/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
I/I 1/99
I/I 1/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99 •
1/11/99
1/11/99
1/1 1/99

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

50000
ND
ND
ND
ND
ND

70000
66000
32000
54000
59000
ND
ND
ND
ND

60000
55000
67000
62000
ND

53000

Result
Notes

Date: / / 5T?
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COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser. Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98 /

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

HC-S-02
K9807097-032

Prep
Analyte Method
Naphthalene EPA 3550B
2-MethvInaphthalene . EPA 3550B
1-Methylnaphthalene EPA 3550B
C2-Naphthalenes EPA 3550B
C3-Naphthalenes EPA 3550B
C4-NaphthaIenes EPA 3550B
Acenaphthylene EPA 3550B
Accnaphthene EPA 3550B
Dibenzofuran EPA 3550B
Fluorene EPA 3550B
C1 -Fluorenes EPA 3550B
C2-Fluorenes EPA 3550B
C3-Fluorroes EPA 3550B
Dibenzothiophcnc EPA 3550B
Cl-Dibenzothiophenes EPA 3550B
C2-Dibenzothiophenes EPA 3550B
C3-Dibenzothiophcnes EPA 3550B
Phenanthrene EPA 3S50B
Anthracene EPA 3550B
C1 -Phcnanthrenes/Anthrace EPA 3550B
C2-Phenanthrenes/Anthrace EPA 3550B
C3-Phenanthroies/Anthracc EPA3550B
C4-Phenanthrenes/Anthrace EPA 3550B
Fhioranthene EPA 3550B
Pyrene EPA 3550B
C1 -Fluoranthenes/Pyrenes EPA 3550B
Benz(a)anthracene EPA 3550B
Chrysene EPA 3550B
C I-Chrysenes EPA 3550B
C2-Chrysenes EPA 3550B
C3-Chrysenes EPA 3550B
Cl-Chryscnes EPA 3550B
Benzo(b)£luoranthene EPA 3550B
BenzoOcjnuoranthcnc EPA 3550B
Benzo(a)pyrene EPA 3550B
Indeno(l,2,3-cd)pyrene EPA3550B
Dibenz(aji)antbracene EPA 3550B
Benzo(g4j,i)perylene EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

.SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM

MRL
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

Dilution
Factor

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
idoo
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

Date
Extracted

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Date
Analyzed

1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
I/I 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1 A 1/99
1/11/99
1/11/99
1/11/99
1/11/99

Result
ND
ND
ND
ND
ND
ND
ND
5800
ND
ND
ND
ND
ND
ND
ND
ND
ND

23000
4900
5000
ND
ND
ND

44000
37000
15000
30000
32000
12000
5600
ND
ND

31000
30000
38000
29000
6600
26000

Units: ug/Kg(Ppb)
Basis: Dry

Result
Notes

Approved By: Date: f I S" T S
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name: HC-S-03
Lab Code: K9807097-033
Test Notes:

Analyte
Naphthalene
2-Methylnaphlhalenc
I -Methy Inaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-FIuorenes
Dibenzothiophene
C 1 -Dibenzothiophcnes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C 1 -Phenanthrenes/Anthrace
C2 -Phenanthrenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C 1-Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysencs
Benzo(b)fluoranthene
Benzo(k)fluoranthene •
Bcnzo(a)pyrene
Ihdeno( 1 ,2,3-cd)pyrene
DibenzCa^anthiacene
Benzo(g^)paylene

Approved By:

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B .
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM.
SIM
SIM
SIM
SIM
SIM

MRL
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

1

Dilution
Factor

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

^

Date
Extracted

10/23/98
10/23/98 .
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Date: J_

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed

1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
I/I 1/99
1/1 1/99
1/11/99
i/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99

/ m

Result
Result Notes

ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

12000
ND

3100
ND
ND
ND

28000
26000
11000
20000
23000
8300
ND
ND
ND

21000
21000
25000
19000
4300
17000

uwe»r ...... 00278
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COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Noces:

Analyte
Naphthalene
2-MethyLnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibcozofuran
Fluorene
Cl-Fluorenes
C2-Fluorencs
C3-Fhioreaes
Dibenzothiophene
C 1 -Dibenzothiophenes
C2-Dibenzothiophcnes
C 3-Dibenzothiophenes
Phenaathrene
Anthracene
C 1-Phenanthrenes/Anthrace
C2-Phenanthrenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C 1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)flucranthene
Bcnzo(k)fluoraathene
Benzo(a)pyrenc

HC-S-04
K9807097-034

Dibenz(a,h)anthracene
Bcnzo(g,h4)perYlene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM .
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

Service Request: K9807097
Date Collected: 10/13/98
Pate Received: 10/14/98/"^N^

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99
1/1 1/99
1/1 1/99
1/1 1/99
1/1 1/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99

ND
ND
ND
ND
ND
ND
ND
860
ND
470
ND
ND
ND
ND
ND
ND
ND
5400
1200
1300
660
380
ND

13000
14000
4400
8400
9600
3500
950
ND
ND
9400
9000
12000
10000
2000
9500

Result
Notes

Approved By: Date: 6/2 fi*l

POPA0007730
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: Hart Crowser, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrix: Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name: HC-S-05
Lab Code: K9807097-035
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methy Inaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenapbthylene
Acenaphthene
Dibenzofuran
Fluorene

• Cl-Fluorcnes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C 1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C l-Phenanthrenes/Anthrace

| C2-Phenanlhrenes/Anthrace
' C3-Phenanthrenes/Anthrace

C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C 1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Bcnzo(l))fluorantliene
Bcnzo(k)fluoranthene
Benzo(a)pyrcne
Indeno(l ,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(grn,i)perylene

>
Approved By:
is<*oJU»5_
" 'fiSi-rsffixaf. uMsw.

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
.EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM.
SIM
SIM
SIM
SIM
SIM

MRL
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

Dilution
Factor

100
100
too
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

tf\J

Date
Extracted

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

Date: /

• Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed
. 1/11/99

1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99 '
1/11/99
1/1 1/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
in 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99

f 5~<^
POPA0007731

Result
300
ND
ND
ND
ND
ND
ND
550
ND
450
ND
ND
ND
ND
ND.
ND
ND
4200
1100
1400
790
360
ND

12000
14000
3500
6100
7100
2400
770
ND
ND
6200
6300
8900
7300
1200
7300

-

Result
Notes

ISfcNo:

00280



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/93 ''"

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofunm
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C 1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
Cl-Phenanthrenes/Anthrace
C2-Pheaantarenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Pbenanthrenes/Anthrace
Fluoranthene
Pyrene
C1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chryscnes
C3-Chrysenes
C4-Chrysenes
BenzoCb}fluoranthene
BenzoOOfluoranthene
Benzo(a)pyrene •
Iadenc< 1 ,2,3-cd)pYraie
Dibenz(a,h)anthracene
Benzo(g>h,i)perylene

HC-S-06
K9807097-036

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA35SOB
EPA3550B
EPA3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM •
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM '
SIM
SIM
SIM
SIM

MRL
400
400
400
400
400
400
•400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99

ND
ND
ND
ND
ND
ND
ND
550
ND
ND
ND
ND
ND
ND
ND
ND
ND
3800
950
990
540
ND
ND
9400
10000
3200
5800
6800
2200
660
ND
ND

6100
6500
8000
6500
1200
6800

Result
Notes

Date: / /

POPA0007732

Pit* No:

00281



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Cnywser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807097
Date Collected: 10/13/98
Date Received: 10/14/98

Polynuclear Aromatic Hydrocarbons

I

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Napbthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorcne
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrcne
Aathracene
C1 -Phenanthrenes/Anthrace
C2-Pheaanthrenes/Anthrace
C3-Phenahthren«/Anthjace
C4-Phcnanthrcn€s/Anthrace
Fluoranthcne
Pyrene
C1 -Fluoranthenes/Pyrenes
Bcnz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibeaz(a40anthracene
Benzo(grn,i)perylen<:

HC-S-07
K9807097-037

Prep
. Method

EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3S5BB
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B

•EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM "
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM .
SIM
SIM
SIM
SIM

MRL
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

Dilution Date Date
Factor Eitracted Analyzed

Date: / I

Units: ug/Kg(ppb)
Basis: Dry

Result
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98
10/23/98

1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1A1/99
1/11/99
1/11/99
1/11/99
1/1 1/99

ND
ND
ND
ND
ND
ND
ND
660
ND
390
ND
ND
ND
ND
ND
ND
ND
4300
1100
1100
530
ND
ND

11000
12000
3600
6500
7600
3000
770
ND
ND

6500
7500
9200
7700
1200
7900

Result
Notes

POPA0007733 00282



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98/•
Date Received: 10/15/98

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-MethyInaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Pheaanthrene
Anthracene
C1 -Phenanthrenes/Aflthrace
C2-Phenanthrenes/Anlhrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrcnes/Anthrace
Fluoranthene
Pyrene .
C1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthcne
Benzo(k)fluoranthcne
Benzo(a)pyrene
Indeno(l ,2,3-cdJpyrene
Dtbenz(a,h)anthracene
Benzo(gju)perylene

HC-S-12
K98071I5-003

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM"
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM"
SIM
SIM
SIM
SIM

MRL
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

1/1 t/99
1/1 1/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99"
1/1 1/99
1/11/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99

ND
ND
ND
ND
ND
ND
ND
450
ND
330
ND
ND
ND
ND
ND
ND
ND

3800
1000
1100
540
ND
ND
8900
12000
3000
5200
6200
1900
380
ND
ND
5100
5700
7300
6100
960
6600

Result
Notes

POPA0007734

PUT No:

00283
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: Hart Crowscr, Inc.
Project: Port of Portland Terminal 4/5624
Sample Matrbc: Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name: HC-S-16
Lab Code: K9807 11 5-007
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1 -MethylnaphthaJene
C2-Naphthalenes
C3-Naphlhalenes
C4-Naphthalenes
Acenaphthylene
Aceoaphthene
Dibenzofuran
Fluorene

. Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C 1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C I -Phenanthrencs/Anthrace

| C2-Phenanthrenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C 1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chryscnes
C4-Chryscnes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
DiTxnz(a£)anthracene
Benzo(gju}perylene

>
AuDroveiBv'J^$£&^->>rm —————

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM"
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

Dilution
Factor

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

. 100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

<y.1

Date
Extracted

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

Date: (-ft

Service Request: K9807U5
Date Collected: 10/14/gg
Date Received: 10/15/98

Units: ug/Kg(ppb)
Basis: Dry

Date
Analyzed

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99 '
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

r<;

Result
Result Notes

300
ND
ND
ND
ND
ND
320
520
ND
1000
310
ND
ND
460
ND
ND
ND
9100
2900
2600
1100
320
ND

17000
27000
5000
7700
9500
2600
870
ND
ND
6900
7800
11000
8400
1300
9800

POPA0007735

i

P^Hai

00284



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807U5
Date Collected: 10/14/9*—\
Date Received: 10/15/9,' r

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

HC-S-23
K9807115-010

Analyte
Naphthalene
2-Methylnaphthaleoe
1 -Mcthylnaphthalcne
C2-Naphthalenes
C3-Naphthalenc3
C4-Naphthalenes
Acenaphthylene
Acenapbthcae
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C 1-Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibeazothiophenes
Phenanthrene
Anthracene
C1 -Phenanthrenes/Antbrace
C2-Phenanthrcne3/Anthracc
C3-Phenanthrenes/Anthrace
C4-Pbenanthrenes/Antbrace
Fluorantbcne
Pyrene
C l-Fluoranthenes/Pyrenes
Benz(a)anthraccne
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysencs
C4-Chryscnes
Benzo(b)fluoronthenc
Benzo(k)fluorui(henc
Benzo(a)pyiene
Lidene< 1 ,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g.n,i)perylene

Prep
Metbod

EPA 3S50B
EPA 3550B
EPA 3550B .
EPA3550B
EPA 3550B
EPA3SSOB
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3S50B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Metbod

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb
Basis: Dry

Result
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

10/24/98
10/24/98
10/24/98
10/24/98
10/24758
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12)99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

ND
ND
ND
ND
ND
ND
ND
540
ND
340
ND
ND
ND
ND
ND
ND
ND
3600
1100
1100
560
ND
ND
9500
1300
3300
5600
6700
2200
600
ND
ND
5500
5900
7700
6300
1000
7100

Resul
Notes.

Date:

POPA0007736



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807H5
Date Collected: 10/14/98
Date Received: 10/15/98

Polynuclear Aromatic Hydrocarbons

1
1
1
1
1
1
•

1
1
1
1
1
1
1

Sample Name:
Lab Code:
Test Notes:

AnaJyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-NaphthaJenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene

• Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C 1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Fhenanthrene
Anthracene
C 1 -Phenanthrenes/Anthrace

1 C2-Phenanthrcnes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthiace
Fluoranthene
Pyrene
C 1 -Fluoranthenes/Pyrenes
Benz(a)anthraccDe
Chrysene
Cl-Chryscnes
C2-Chrysenes
C3-Chrysenes
C4-Chrysencs
Benzo(b)fluoFanthene
Benzo(k)flucranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrcne
Dibenz(a4i)anthracene
Benzo(gji,i)perylene

HC-S-24
K9807115-01I

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B .
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM '
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1

Dilution Date Date
Factor Extracted Analyzed

/I Date: /'

Units: ug/Kg(ppb)
Basis: Dry

Result
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/74/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

1200
ND
ND
ND
ND
ND
1400
ND
ND
ND
1500
ND
ND
1400
ND
1300
ND

16000
6200
9300
4300
1700
ND

70000
96000
18000
23000
27000
9800
2100
ND
ND

15000
20000
26000
19000
2400
19000

Result
Notes

POPA0007737 Q02&6



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Service Request: K9807115
Date Collected: 10/14/98
Date Received: 10/15/98 /

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

HC-S-25
K9807115-013

Analyte
Naphthalene
2 -Methy [naphthalene
1-Methylnaphthalene
C2-Naphthalenes
C3-Napbthalenes
C4-Naphthalenes
Acenaphthylenc
Acenaphthene
Dibenzofuran
FTuorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C1 -Dibenzothiophenes
C2-Oibenzotniophenes
C3-Dibenzothiophenes
Phmanthrenc
Anthracene
C 1-Phenanthrenes/Anthrace
C2-Phenanthrcnes/Antnrace
C3-Phenanthrenes/Anthrace
C4-Phenantbrenes/Anthrace
Fluoranthene
Pyrene
C 1-Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoiaathene
Benzo(k)£[uonmtbene
Bcnzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g,h,i)perylene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 35SOB
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99 '
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

ND
ND
ND
63
43
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
150
51
93
98
70
ND
300
380
110
110
180
ND
ND
ND
ND
75
140
160
130
ND
ISO

Result
Notes

Date: (

POPA0007738 0028'



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

I
I
I
I
I

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624
Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name: HC-S-33
1 Lab Code: K98071 15-021

Test Notes:

1

1

1

1

1'f

1

1

1

I

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-FIuorenes
Dibenzothiophene
C 1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C 1 -Phenanthrenes/Anthracc

k C2-Phenanthrcnes/Anthrace
' C3-Fhenanthrenes/Anthr3ce

C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C 1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)£taoranthene
Benzo(a)pyrene
lhdeno( 1 ;2,3-cd)pyrene
Dibenz(a4i)anthracene
Benzo(g4i,i)perylenc

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

•SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Approved By:

Service Request: K9807H5
Date Collected: 10/14/93
Date Received: 10/15/93

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Eitracted Analyzed Result

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10724/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98
10/24/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99 '
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

90
ND
ND
51
100
120
ND
140
ND
85
ND
64
77
ND
ND
ND
64
830
220
290
260
210
ND

1800
2200
660
1000
1300
400
160
ND
ND

1100
1300
1500
1200
230

1400

Result
Notes

POPA0007739



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98 *

Poiynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

HC-S-36
K9807169-001

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalenc
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthykne
Acenaphthene
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorencs
C3-Fluorenes
Dibenzothiophene
C1 -Dtbenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C1 -Phenanthrenes/Anthrace
C2-Phenanthrenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
P>Tene
C1 -Fluoranthenes/Pyreces
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrcne
Dibenz(a,]i)anthracene
Benzo(gji4)pcrylene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

. SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

1
1
1
1
1
1
1
1
1
1

1
.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10728/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99'
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

50
34
14
15
23
33
8

26
12
19
14
27
37
8

25
15
15
180
30
93
100
74
20
280
330
130
140
170
90
47
22
ND
130
120
190
180
30
180

Result
Notes

Approved By:^
'

OTIWSVM.EIO'.'

POPA0007740
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client:
Project:
Sample Matrix:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphihalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofiiran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C 1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C 1 -Pheaanthrenes/Anthrace
C2-Phenanthrenes/Anthrace

HC-S-34
K9807169-002

C4-Phenaathrenes/Aathrace
Fluoranthenc
Pyrene
C 1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(lc)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3<d)pyrene

Benzo(g,h,i)perylcne

Prep
Method

EPA 3550B
EPA 3550B
EPA 35 508
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM .
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

(L

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed Result

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12799
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

100
ND
ND
130
270
260
ND
170
ND
ND
ND
160
170
ND
ND
140
160
500
ND
370
470
380
160

1300
1500
550
540
760
430
210
ND
ND
480
510
750
680
110
770

Date: f - f

Result
Notes

POPA0007741
n n 9 P 0



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98 x-

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
I -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthaknes
Acenaphthylene
Acenaphthene
Dibenzofuian
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C1 -Phenanthrenes/Anthracc
C2-Phenanthrenes/Anthrace
C3-Phenanthren.es/Antluace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chryscnes
C2-Chrysencs
C3-Chryscnes
C4-Chrysenes
Bcnzo(b)fluoranthene
Bcnzo(k)fhioranthene
Benzo(a)pyrene
Indeno(l ,2.3-cd)pyrene
Dibenz(a,h)anthracene
Bcnzo(glh,i)perylene

HC-S-40
K9807169-003

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA35SOB
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Dilution Date Date
Factor Extracted Analyzed

Units: ug/KgCppb)
Basis: Dry

Result
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99 '
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

55
72
59

ND
ND
ND
ND
230
70
160
40
ND
ND
ND
ND
ND
ND
1700
250
300
110
ND
ND

2900
2500
960
1600
2200
760
180
ND
ND

2100
1600
2100
2000
470
1800

Result
Notes

Approved By:

POPA0007742
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COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Polynuclear Aromatic Hydrocarbons

HC-S-39
K9807169-004

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphtha]enes
Acenaphthylene
Acenaphthene
Dibcnzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C1 -Dibenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C1 -Phenanthrenes/Anthrace
C2-Phenanthrenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C1 -Fluoranthenes/Pyrenes
Benz(a)anlhracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Bcnzo(b}fluoranthene
Benzo(k}fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibcnz(a,h)anthracene
Bcnzo(g,h,i)perylene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
too
100
100
100

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Dilution Date Date
Factor Extracted Analyzed

Approved By: Date: / ' / 5" "

Result
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12799
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

ND
140
120
ND
ND
ND
ND
570
160
400
ND
ND
ND
180
ND
ND
ND
4100
570
710
230
ND
ND
7500
5800
2300
3800
5100
1600
350
ND
ND
4900
3900
4800
4500
1100
4000

Result
Notes

POPA0007743



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

HC-S-38
K9807169-005

Analyte
Naphthalene
2-MethyInaphthalene
I -MeihylnaphthaJene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fhiorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorencs
Dibenzotbiophene
Cl-Dibenzothiopbenes
C2-Dibenzothiophcnes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C1 -Phenaathrencs/Anthrace
C2-Phcnanthrenes/Anthrace
C3-Phenantbrenes/Anthiace
C4-Phenaatbrenes/Anthrace
Fluoranlhcne
Pyrene
C1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chryscne
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
BenzoOOfluoranthoie
Benzo(a)pyrene
Indeno(1.2,3-cd)pvrene
Dibenz(aTh)anthracene
Benzo(gFh,i)perylene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM •
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(ppb)
Basis: Dry

Result
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

180
420
260
160
ND
ND
ND
1800
500
1200
290
ND
ND
560
ND
ND
ND

12000
1700
1900
610
170
ND

20000
17000
7300
11000
15000
4800
1300
ND
ND

14000
11000
14000
13000
3100
11000

Result
Notes

Approved By: Date

POPA0007744
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Polynuclear Aromatic Hydrocarbons

HC-S-19
K9807169-OI3

Service Request: K9807169
Date Collected: 10/15/93
Date Received: 10/16/98

Units: ug/Kg(ppb)
Basis: Dry

Prep
Analyte Method
Naphthalene EPA 3550B
2-Mcthylnaphtha!ene EPA 3550B
l-Methylnaphthalene EPA 3550B
C2-Naphthalenes EPA 3550B
C3-Naphthalenes EPA 3550B
C4-Naphthalenes EPA 3550B
Acenaphthylene EPA 3550B
Acenaphthenc EPA 3550B
Dibenzofuran EPA 3550B
Fluorene EPA 3550B
Cl-FIuorenes EPA3550B
C2-Fluorenes EPA 3550B
C3-Fluorencs EPA 3550B
Dibenzothiophene EPA 3550B
Cl-Dibenzothiophenes EPA3550B
C2-Dibenzothiophenes EPA 3550B
C3-Dibenzothiophenes EPA 3550B
Phenanthrene EPA 3550B
Anthracene EPA 3550B
Cl-Phenanthrenes/Anthrace EPA3550B
C2-Phenanthrenes/Anthrace EPA 3550B
C3-Phenanthrenes/Anthrace EPA 3550B
C4-Phenanthrenes/Anthrace EPA 3550B
Fluoranthene EPA 3550B
Pyrene EPA 3550B
C1 -Fluoranthenes/Pyrenes EPA 3 550B
Benz(a)anthracene EPA 3550B
Chrysene EPA 3550B
Cl-Chrysenes EPA3550B
C2-Chrysencs EPA 3550B
C3-Chrysenes EPA3550B
C4-Chrysenes EPA 3550B
Benzo(b)fhioranthene EPA3550B
Benzo(k)fluoranthene EPA 3550B
Benzo(a)pvrene EPA 3550B
Indeno(lA3-cd)pyrene EPA3550B
Dibenz(a,h)anthracene EPA 3550B
Benzo(gji,i)perylene EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM-
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000 .
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000
3000

Dilution Date Date
Factor Extracted Analyzed Result

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12799
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

4000
ND
ND
ND
ND
ND
ND

19000
ND
7100
ND
ND
ND
ND
ND
ND
ND

68000
14000
15000
5400
ND
ND

130000
110000
50000

. 82000
93000
39000
12000
ND
ND

84000
76000
100000
78000
16000
66000

Approved By: Date: / 5" '

Result
Notes

POPA0007745
Put No;

00294



Client:
Project:
Sample Matrii:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: 10/15/98
Date Received: 10/16/98

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

HC-S-31
K9807169-016

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-NaphthaIenes
C4-Naphthalenes
Acenaphtbylene
Acenaphthenc
Dibenzofuran
Fluorene
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzotbiophene
CI -Dfbenzothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophcnes
Phenanthrene
Anthracene
C1 -Phenanthrenes/Anthrace
C2-Phenanthrcnes/Anthracc
C3-Phenanthrcncs/Anthrace
C4-Phenanthrcnes/Aathrace
Fluoranthene
Pyrene
C1 -Fluoranlhenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
Benzo(k)fluoraiithene
Benzo(a)pvrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a,n)anthracene
Benzo(g,h,i)perylene

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

Dilution Date Date
Factor Extracted Analyzed

Units: ug/Kg(Ppb)
Basis: Dry

Result
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10)78/98
10/28/98
10/28/98

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

ND
ND
ND
ND
ND
ND
ND
55

ND
ND
ND
ND
ND
ND
ND
ND
ND
330
69
96
51

ND
ND
830
880
290
470
570
230
70
ND
ND
510
510
650
590
120
580

Result
Notes

Approved By:
07I0SWLE11 • M »^»»

Date:
PiftNoj

POPA0007746 Q0295



1
1

1
1
1
I
1
1
1,

0
1
1
1
1
1
1
1
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t i
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COLUMBIA ANALYTICAL SERVICES, INC
Analytical Report

Client: Hart Crowser, Inc.
Project: . Port of Portland Terminal 4/5624-06
Sample Matrix: Sediment

Polynuclear Aromatic Hydrocarbons

Sample Name: HC-S-30
Lab Code: K9807 169-0 17
Test Notes:

Analyte
Naphthalene
2-Methylnaphthalene
1 -Methylnaphthalene
C2-Naphthalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylenc
Acenaphthene
Dibenzofuran
Fluorene

.Cl-Fluorcnes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C I -Dibenzothiophenes
C2-Dibenzolhiophcnes
C3-Dibenzothiophenes
Phenanthrene
Anthracene
C 1 -Phenanthrenes/Anthrace
C2-Phenanthrenes/Anthrace

1 C3-Pbrnanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthcrie
Pyrene
C 1 -Fluoranthenes/Pyrcaes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrys«nes
Cj-Chrysenes
C4-Chrysaies
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(a>h)anthracene
Benzo(g,h»i)perylene

>
Approved By:
••; 07i«svM£n-i IT vam

Prep
Method

EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

-

MRL

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

ftJ

Dilution
Factor

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

?

Date
Extracted

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10)78/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

Date: f

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
Analyzed

1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12'99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99 '
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99
1/12/99

*' 5^-7

Result
100
68
53
ND
ND
ND
ND
440
84

220
78
ND
ND
120
ND
ND
ND
2400
490
550
230
74
ND

4700
4200
1500
2700
3100
1200
330
ND
ND
2900
2900
3800
3100
550

2800

7
POPA0007747

K9807169
10/15/98
10/16/98

ug/Kg(ppb)
Dry

Result
Notes

PifcKa:

0029C



Client:
Project:
Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Hart Crowser, Inc.
Port of Portland Terminal 4/5624-06
Sediment

Service Request: K9807169
Date Collected: NA
Date Received: NA

Polynuclear Aromatic Hydrocarbons

Sample Name:
Lab Code:
Test Notes:

Method Blank
K981028-MB

Analyte
Naphthalene
2-Meihylnaphthalene
1 -Methylnaphthalene
C2-Naphtnalenes
C3-Naphthalenes
C4-Naphthalenes
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene .
Cl-Fluorenes
C2-Fluorenes
C3-Fluorenes
Dibenzothiophene
C1 -Dibeozothiophenes
C2-Dibenzothiophenes
C3-Dibenzothiophenes
Phenanthrenc
Anthracene
C1 -Phenanthrcnes/Anthrace
C2-Phcnanthrenes/Anthrace
C3-Phenanthrenes/Anthrace
C4-Phenanthrenes/Anthrace
Fluoranthene
Pyrene
C1 -Fluoranthenes/Pyrenes
Benz(a)anthracene
Chrysene
Cl-Chrysenes
C2-Chrysenes
C3-Chrysenes
C4-Chrysenes
Benzo(b)fluoranthene
BenzoOOfluoranthene
Bcnzo(a)pyrene
Indeno( 1 ,2,3-cd)pyrene
Dibenz(aTh)anthraccne
Benzo(g,h,i)perylene

Prep
Method

EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3550B
EPA3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA3550B
EPA 3550B
EPA 3550B
EPA3550B
EPA 3SSOB
EPA 3550B

Analysis
Method

SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM -
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SEM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM
SIM

MRL

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Dilution
Factor

5
5

•5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Date
Extracted

10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98
10/28/98

Date
Analyzed

1/11/99
1/1 1/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
l/l 1/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99
1/11/99
1/1 1/99
1/1 1/99
1/1 1/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/11/99
1/1 1/99

Resu
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Units: ug/Kg(ppb)
Basis: Dry

Result
Notes

Approved By:
I71mvM-E10 . MB 1/TV99

Date: / ' 1 S '

POPA0007748 0029'


